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How to Use tHE soi SURVEY REPORT 


ARMERS who have worked with their 

soiig for a long time know about dif- 
ferences among soils on thelr own farms 
and perhaps about differences among soils 
on the farms of their immediate neighhors. 
What they do not know, unless sol] surveys 
have been made, is how nearly their solls 
are like those on experiment stations or 
on other farms, elther in their State or 
other States, where farmers have gained 
experience with new or different farming 
practices or farm enterprises. Farmers of 
Barron County can avoid some of the risk 
and uncertainty involved in trying new 
crop and soll management practices by 
using this report, for it maps and describes 
the solls of their county and therefore 
allows them to compare goils on their farms 
with so!ls on which new developments have 
proved successful. 


SOILS OF A PARTICULAR FARM 


All the goils In Barron County are shown 
on the sol] map accompanying this report. 
One inch on this map !s equal to 44 mile on 
the land. To learn what soilg are on any 
farm, it is first necessary to locate this 
farm on the map. This Is easily done by 
using landmarks such as roads, streams, 
villages, dwellings, and other features to 
locate the boundaries. 

The next step is to identify the soils, 
Suppose, for example, you find on your 
farm an area marked with symbol Cr. 
Look among the colored rectangles in the 
margin of the soil map and find the one 
with Cp printed on it; this symbo! means 
Campia silt loam, nearly level. All areas 
of this soll, wherever they occur on the map, 
are Identified by the color and symbo) 
shown in this rectangle. 

What is Campia silt loam, nearly level, 
like, and to what uses is It suited? This 
information will be found in the section on 
Soll Descriptions. 

How much does Campia silt loam, nearly 
level, produce under the management it 
now receives, and how much will it produce 
if management is !mproved? First read 
the introductory part of the section, Use, 


Manngement, and Productivity of Barron 
County Soils, which explalus the funda- 
mentals of good management and bow the 
solls of this county have been placed in 
management groups, and subgroups, all the 
solis needing about the same management 
in one subgroup. Then turn to munuage- 
ment group 1-A, which is made up of 
Campta silt loam, nearly level, and other 
solls that require about the same munage- 
ment. Read about the crop rotations and 
manngeinent practices suggested for them. 
Then turn to table 8 and read in columns 
A the crup yields expected under present 
management, and !n columns B the yields 
expected under suggested management. 


SOILS OF THE COUNTY AS A WHOLE 


A general idea of the solls of the county 
is given in the Intruductory part of the 
section, Use, Management, and Produc- 
tivity of Barron County Solls, and in the 
section, Soll Serfes and Their Relation to 
Landscape Types, These sections tell 
about the principal kinds of sotls, where 
they are found, and how they are related 
to one another. After reading these sec- 
tions, study the soll map and notice how 
the different kinds of soils tend to be ar- 
ranged in different parts of the county. 
These patterns are often associated with 
well-recugnized differences in type of farm- 
ing, land use, and land use problema. 

A newcomer to the county, especially if 
he considers purchasing a farm, will want 
to know about the climate; land use; the 
principal farm products and how they are 
marketed; the kinds and conditions of 
furm tenure, including tenancy; avail- 
ability of roads, railroads, and electric 
services; the industries of the county; and 
cities, villages, and population character- 
{stics. Information about all these will be 
found in the sections, General Nature of 
Barron County, and Agriculture of Barron 
County. 

Those Interested {n how the soils of the 
county were formed and how they are re- 
lated to the great soll groups of the world 
should read the section, Genesis, Olassifica- 
cation, and Morphology of Soils. 
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RIGINALLY settled by lumbermen, Barron County is now pre- 
dominantly a dairying and livestock area. Livestock farms far 
outnumber all others in the county. Most of the crops harvested are 
consumed by livestock on the same farm. The growing season is short 
and limits crops that can be grown. About half of the farmland is 
used for pasture. Muilk is almost the only farm product sold outside 
of the county. Most of the county is covered with gravel, sand, and 
clay deposited by glaciers. Over much of this a thin layer of wind- 
carried silt was deposited. Lakes and bogs are numerous. 

To provide a basis for the best agricultural use of the land, a coopera- 
tive soil survey was made by the United States Department of Agricul- 
ture, the Soil Survey Division of the Wisconsin Geological and Nat- 
ural History Survey, and the Wisconsin Agricultural Experiment 
Station. The survey was completed in 1947 and, unless otherwise 
specifically stated, information in this report refers to conditions at 
the time the survey was completed. A preliminary soil map, based 
on this survey, was prepared and distributed by the University of 
Wisconsin. It was designed primarily to be used until this report 
was published. 


GENERAL NATURE OF BARRON COUNTY 


Location and Extent 


Barron County, in the northwestern part of Wisconsin, is a square 
about 30 miles on each side. It is bounded by Polk County on the 
west, Washburn and Burnett Counties on the north, Rusk and Chip- 
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pewa Counties on the east, and Dunn and Chippewa Counties on the 
south. The total county area of 889 square miles includes 866 square 
miles, or 554,240 acres, of Jand area. Barron, the county seat, is in the 
center of the county. It is 108 miles north of La Crosse, 188 miles west 
of Green Bay, 191 miles northwest of Madison, and 242 miles north of 
Milwaukee (fig. 1). 


® 


State Agricultural Experiment Station at Madison 


Fraunre 1.—Location of Barron County in Wisconsin, 


Physiography, Relief, and Drainage 


Barron County lies in the Superior Upland physiographic division 
of the United States.* It consists of a fairly level or gently sloping 
central plain rimmed on the southwest by dissected sandstone and dolo- 
mitic hills, on the north by moraines, and on the east by a range of 
quartzite ridges. The central plain is a northern extension of the 
geographical province of Wisconsin recognized as the “Central Plain” 


‘Fenneman, N. M. PiHyYSIOQRAPITY OF EASTERN UNITED STATES, 691 pp., illus 
New York and London. 1988. 
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by physiographers. This plain slopes to the south. It was strongly 
dissected by streams before glaciation but is now covered by glacial 
drift of varying but usually great thickness. 

The southwestern hills are part of the “Western Upland” of Wis- 
consin.® ‘They are composed of Lower Magnesian (Prairie du Chien 
group) limestone, which here overlies the Cambrian sandstone of the 
Central Plain. This area, however, has been covered by glacial drift 
derived from igneous rocks, and only a few outcrops of limestone are 
left exposed. One outcrop shows along Turtle Creek, northeast of 
Prairie Farm. 

The Northern Highland, known as the Barron Hills, lies chiefly in 
the towns of Sumner and Doyle in the eastern part of the county. This 
group of rolling quartzite hills extends northeast and southwest. It 
rises 300 to 600 feet above the nearby Central Plain. These hills con- 
sist of pre-Cambrian rock, covered by a relatively thin deposit of 
elacial till. 

On the basis of the local surface relief and geologic materials, six 
landgsenpe types can be distinguished in Barron County (fig. 2). 


Elavations 
In feet 


By F. D. Hole 


Froaure 2.—Landscape types in Barron County, Wis.: (1) Rough upland, (2) 
Smooth upland, (3) Flats, (4) Hilly upland, and (5) Barron Hills. 


These landscape types are as follows: 

(1) The rough uplands of the northern, western, and castern edges 
of Barron County. 

(2) The smooth uplands or rolling till plains of the central and 
northern parts of the county. Recessional moraines which extend 
from Turtle Lake to Haugen and Angus to the Barron Hills are out- 
standing on the till plain. 

(3) The broad flats or outwash plains extending from near New 
Auburn, just outside the county, through Cameron, Barron, Rice Lake, 
and Brill to the northern county line. 

: The hilly uplands of sandstone and siltstone in the south, 
(5) The rugged quartzite Barron Hills of the northeast, with their 
bold talus slopes. 


* Durand, Loyal, Jr. PIYSIOGRAPITIC DIAGRAM OF WISCONSIN. J Barron County 
Agriculture, County Agr. Sta. Ser. Wis. Crop and Livestock Reporting Serv. 
56 pp., iilus. Madison, Wis. 
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(G6) Alluvial and colluvial soils. These are narrow deposits of 
material washed from nearby uplands. This landscape type is not 
shown in figure 2 because the individual areas are too small and 
scattered. 

Much of Barron County has been covered by a thin deposit of loess, 
or wind-carried soil material. The soils have developed from thin 
loess and glacial drift, except where the drift is very thin in the 
southernmost part of the county. Here, such soils as the Boone and 
Hixton have formed on bedrock of sandstone, siltstone, and shale. 

Elevations * range from 1,015 feet where the Red Cedar River leaves 
the county to 1,640 feet in the highest part of the Barron Fills. Other 
elevations are: Barron, the county seat, 1,122 feet; Cumberland, 1,251 
tect; Prairie Farm, 1,065 feet; and Chetek, 1,050 feet. 

The general drainage pattern is dendritic and is interrupted by 
many lakes and bogs. This pattern is rather indefinite in the north- 
western part of the county because of the young, morainic type of 
relief. The larger lakes are Red Cedar, Beaver Dam, Chetek, Prairie, 
Rice, Bear, and Pokegama. The principal streams of the area are the 
Hay River and the Red Cedar River with its tributaries, the Yellow 
and Chetek Rivers. The Hay and Red Cedar Rivers join in Dunn 
County. 

Geology 


Brprocx: Under almost all of Barron County are Cambrian sedi- 
ments which overlie an ancient peneplain formed on granitic bedrock. 
These sedimentary rocks have been grouped into three formations. 
The Trempealeau les above the Franconia, and the Dresbach is the 
lowest.?. The formations consist of beds, or strata, of sandstones, silt- 
stones, and shales, which vary considerably in thickness and other 
characteristics. Most of these rocks are soft, but some layers are more 
resistant. ‘The sediments range in color from white through red and 
yellow-brown to green. Glauconite, or “green sand,” is found chiefly 
m the Franconia formations, especially near the village of Prairie 
Farm. 

The pre-Cambrian bedrock reaches the surface in the northeastern 
part of the county as the Keweenawan (Huronian) quartzite of the 
Barron Hills. The quartzite generally is very resistant to weathering 
but varies markedly both in hardness and color. In the extreme south- 
western corner a small amount of Lower Magnesian dolomite (Prairie 
du Chien group) forms the bedrock. 

Gractat Derosrrs: Some geologists believe that the continental 
glaciers invaded this area three different times. The surface of nearly 
all of the county is covered by glacial drift (fig. 3). These deposits 
vary in thickness from more than 150 feet in the northwestern part 
of the county to 1 foot or less in the extreme south. Two striking 
landscape features probably caused by glacial activity are the exten- 
sive outwash plains and the prominent recessional moraine, which 
circles the county on the west, northwest, north, and east. 


“Martin, LAWRENCE. THE PHYSICAL GEOGRAPHY OF WISCONSIN. Wis. Geol. 
and Nat. Hist. Sur. Bul. 37. Ed. 2, 608 pp., illus. 1932. 

’Tawaites, FP. T. BURIED PRE-CAMBRIAN OF WISCONSIN. Geol. Soc. Am. Bul. 
42: 714-750, illus. 1931. 
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Fiaure 3.--Distribution of soil parent materials in Barron County, Wis.: (1) 
Deep till, rough moraine; (2) Shallow till, silt cap, smooth moraine; (3) Silt 
cap, very thin till; (4) Silt cap, scattered glacial boulders; (5) Pitted outwash; 
(6) Silt cap, smooth outwash; and (7) Glacial lakebeds. ‘The heavy solid line 
shows the southern limit of Middle Wisconsin (Cary) glaciation, and the 
broken line shows the southern limit of Early Wisconsin (Iowan) glaciation. 


‘The very thin glacial till in southern and southwestern Barron 
County is considered by Mathiesen ® to be older than the thicker till 
to the north. Either this was a thin deposit, or postglacial erosion has 
removed practically all of it The thin drift consists mainly of scat- 
tered glacial boulders. It has little influence on soil characteristics. 
The relief is that of an eroded sandstone area characterized by steep 
hills and narrow valleys. 

In the towns of Prairie Farm, Arland, Dovre, Mapie Grove, and 
Prairie Lake the till is thicker and is considered to be Early Wiscon- 
sin or Iowan in age. No prominent moraines occur in this area, and 
relief is determined by the conformation of the bedrock.!° The soils 


®MaTHIESEN, JOHN T. THE PLEISTOCENE OF PART OF NORTHWESTERN WISCONSIN. 

Trans. Wis, Acad. of Sci., Arts, and Letters, 32: 251-272, illus. 1940. 
°THwaites, F.'T. Personal communications and joint inspection of the area. 
” See footnote 8. 
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are influenced by the till, but many small areas of soil on steeper slopes 
have developed from the bedrock material. 

The northern two-thirds of the county is covered by glacial till 3 
feet or more in depth. This deposit was laid down by two lobes of 
the Wisconsin (Cary) ice sheet (fig. 3), which left a rough recessional 
moraine and, south of that, a smooth ground moraine. This ground 
moraine is almost free of kettle holes and marshes and has fewer stones 
than the till north of it. It is thought that the Cary ice retreated so 
quickly from the area south of the recessional moraine that the ice 
left no terminal moraine and only a moderately thick deposit of till. 

The large recessional moraine is composed of stony drift, which has 
many steep slopes and numerous kettles and kames. Many lakes, 
ponds, and marshes occur in this area of deep glacial till. 

Both pitted and unpitted outwash plains are in this county. The 
smooth unpitted outwash consists of level plains of sand and gravel 
which were deposited by glacial melt waters. The pitted outwash 
plains contain many kettles, or holes, formed when buried ice blocks 
melted. Many of these kettles now contain marshes or ponds. The 
pits are most numerous near the Cary recessional moraine; the deepest 
pits are near Red Cedar Lake and Beaver Dam Lake. Both hori- 
zontal bedding and crossbedding of the strata ave found in the out- 
wash plains. 

Orger Errects or Guacration : Several old glacial stream channels 
cross the county. Some of these have more than one terrace level. The 
higher terraces, considered to be older, are covered by deeper silt 
deposits. The younger, lower terraces were probably formed as the 
ice retreated across the northern boundary of the county. 

A loess deposit, ranging from a few inches to several feet in thick- 
ness and resting on sandstone, siltstone, quartzite, glacial till, and out- 
wash, covers many areas. This deposit was probably laid down dur- 
ing and shortly after the period when the ice stood at the prominent 
recessional moraine. In general, the silt is thickest in the south- 
western part of the county and gradually thins to the north. 

The time of silt (loess) deposition is indicated by the river terraces. 
The silt mantle is about as thick on the highest river terraces as on 
the uplands. It is thinner on the medium terraces and absent on the 
low terraces. This indicates the silt was blown onto this area after 
the deposition of the till and the formation of the outwash plains and 
higher river terraces, and for a short time after the formation of the 
intermediate terraces. No silt is on the lowest, or youngest, terraces. 

Several glacial lakebeds show deep deposits of stratified silts and 
clays. These silts and clays are calcareous at depths of 7 to 9 feet. 
The surface horizons of the soils developed from these deposits are 
similar to those of soils developed on deep silt over outwash. Other 
soils have formed on old beach deposits at the edges of the glacial 
lakebeds (fig. 4). 

Differences among the soils of Barron County do not seem to de- 
pend on differences in age of glacial deposits. More influence seems 
to be exerted by local variations in thickness of the silt deposits, in 
thickness and composition of the glacial drift, and in the type of bed- 
rock beneath. 
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Ficure 4.—Sandy ridge, probably a beach deposit, bordering an old glacial 
lake plain nuw occupied by Campia silt loam. Area shown is northeast of 
Vermillion Lake. 


Climate 


The climate is characterized by wide extremes in temperature be- 
tween winter and summer. Extreme cold for periods of 2 to 3 days 
alternate with warmer days during midwinter. The average winter 
temperature, as recorded at the Cumberland station, is 13.5° F. The 
lowest recorded temperature was 52° below zero, and the highest 107°. 
Table 1 shows the longtime average monthly, seasonal, and annual 
temperatures and precipitation. The average number of days without 
a. killing frost ranges fiom 110 to 120 in the southeastern half of the 
county to 180 to 140 in the northwestern corner." The average date 
of the last killing frost in spring is May 11, and of the first in fall, 
September 24. ane 4 is the latest date on which a killing frost has 
been recorded in spring, and August 28, the earliest in fall. 

Probably the longer frost-free season in the northwestern part of 
the county is due to the better air drainage on higher ground, The 
length of the frost-free season varies considerably from year to year ; 
it ranges from 70 to 171 days at Barron. The average season 1s too 
short to mature open-pollinated varieties of corn for grain; there- 
fore, most of the corn is grown for silage. Since the introduction 
of earlier maturing hybrid corn, corn production for grain has in- 
creased, Small grains and hay crops are well adapted to the climate 
of the area because they tolerate lower temperatures and light frosts. 
a average growing season for such crops may be as much as 160 

ays. 

Precipitation is quite evenly distributed throughout the county, 
mostly in the form of slow rains. June is the wettest month, with 


“UNITED STATES DEPARTMENT OF AGRICULTURE. CLIMATE AND MAN. U. 8S. 
Dept. Agr. Yearbook of Agriculture 1941. 1248 pp., illus, 
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Taste 1.—Normal monthly, seasonal, and annual temperature and 
precipitation at Cumberland, Barron County, Wis. 


[Elevation, 1,240 feet] 


Temperature ! Precipitation 2 
Month oes i 
Absolute|Absolute Driest | Wettest | Average 
Average | maxi- mini- | Average; year year | snowfall 
mum mum (1932) (1941) 
or. 328) Os °F, Inches | Inches | Inches | Inches 
December. _ . 17.0 61 —36 1, 02 0. 67 0. 99 9.4 
January_____ 11.4 54 —~ 43 1. 04 1. 46 1, 33 9. 8 
February ___- 12. 0 53 —h2 . 85 1. 40 1.10 10. 8 
Winter.___ 13.5 61 —52 2. 91 3. 53 3. 42 30. 0 
March. .___- 24, 6 77 —22 1, 66 1.01 1.45 10.3 
April_____.-- 41.4 87 -1 2. 33 1.35 2. 40 2.5 
May__..._.- 56.5 104 23 3. 87 1. 84 4,05 0 
Spring-__- 40.8 104 —22 7. 86 4. 20 7. 90 12.8 
June... - 64. 2 96 31 4. 38 2. 34 4,49 0 
MUDDY soles ae eon 70.9 107 36 3. 45 4.19 3. 51 0 
August_____. 67. 4 99 30 4, 21 2. 37 10. 43 0 
Summer... 67.5 107 30 12. 04 8. 90 18. 43 0 
September__. 59.1 92 19 3. 87 1. 18 7. 74 0 
October-.__- 46.0 80 8 2.17 1. 26 4. 63 1.6 
November... _ 29.7 74 -ll 1, 64 1, 98 1.31 4.6 
Fall... _ 44.9 92 -i11 7. 68 4.42 13. 68 6.2 
Year__..-- 41.7 107 —52 | 30.49 21. 05 43. 43 49.0 


! Average temperature based on a 23-year record, 1931 to 1953. 
2 Average precipitation based on a 23-year record, 1931 to 1953. 


an average of 4.38 inches. Winter precipitation comes in the form of 
snow. The average total snowfall is about 49 inches. 

During the summer months thunderstorms occur. Occasionally 
they are violent and accompanied by damaging hail and high winds. 
Tornadoes are infrequent. The average amount of sunshine is some- 
what more than 50 percent of the possible amount for the year. 


Vegetation 


This county was originally heavily wooded with mixed coniferous 
and deciduous forest. Oak, hickory, maple, and basswood grew on 
the heavier soils, and pine and hemlock on the lighter soils. There 
were small scattered areas of open grassland in parts of the county. 
A few peat bogs supported mixed hardwoods, but most of them were 
covered with spruce and tamarack trees and willow and alder shrubs 
or with dwarf heath shrubs and scattered trees. 
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At present, the largest tracts of woodland are in the northwestern 
part and along the eastern side of the county, especially in the Bar- 
ron Fills. 

Organization and Population 


The French fur trader, Augustine Cadotte, is credited with being 
the first white man to establish residence in the area now called Bar- 
ron County. The first Americans to settle were Jumbermen operatin 
out of Menominie in Dunn County. In 1848, Knapp, Stout, aie 
Company started a sawmill near Prairie Farm. Permanent settlement 
was begun soon after 1856, when farmers took up land north of 
Prairie Farm village. Later the oak openings (areas covered with 
tall grasses and scattered oak trees) in Dallas Town were cleared. 
General farming, mostly on a subsistence basis, developed with the 
clearing of the had. Farming was still incidental to lumbering at 
the close of the 19th century. 

A change in emphasis from forestry to farming took place from 
about, 1900 to 1920. Potatoes, wheat, rye, and buckwheat were the 
principal sources of income. The climate favored pasture and hay 
crops, and by 1920 dairying was one of the important farm enterprises. 
Since 1920 there has been an increase in dairy cattle. In 1949 dairy 
products sold by Barron County farmers accounted for nearly 70 
percent of their total farm income. 

The population of Barron County in 1950 was 34,703, or 40.1 persons 
per square mile. Forty-seven percent of the population was rural and 
reported farming as the major source of income. 

Barron County is divided into 25 minor civil divisions, or towns. 
These include 10 incorporated cities and villages. Rice Lake, the 
largest city, has a population of 6,898. Other incorporated places are 
Barron, 2,855; Cumberland, 1,872; Chetek, 1,585; Cameron, 963; Al- 
mena, 406; Turtle Lake, 696; Dallas, 370; Prairie Farm, 343; and 
Haugen, 246. 


Industries Related to Agriculture 


A survey by the county agricultural agent shows that within Barron 
County there are 8 creameries, 11 cheese factories, 9 vegetable packing 
and processing plants, 8 woodworking mills, 2 meat-packing plants, 1 
woolen mill, and 6 machine shops. 

The marketing facilities provided by the creameries and cheese 
factories have encouraged a. shift from general farming to a highly 
specialized type of dairy farming. Milk is by far the major source 
of farm income. 

Hunting and fishing, the principal outdoor sports, attract consider- 
able tourist trade to the county. 


Transportation and Markets 


Barron County is served by two railroads. The Chicago, St. Paul, 
Minneapolis, and Omaha Railroad connects Barron County with 
Duluth, Madison, Minneapolis, and Chicago; and the Minneapolis, 
St. Paul, and Sault Ste. Marie Railroad connects Barron County with 
St. Paul and Minneapolis. Scheduled airline transportation is not 
available, but several small municipal or private airports furnish 
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some passenger service. Bus transportation is available from most 
of the county to the nearby cities. 

United States Highways Nos. 8, 53, and 63 and State Highways 48 
and 25 carry most of the through auto traflic and are routes for truck 
transportation. The Federal and State highways and many of the 
county roads are surfaced with asphalt. The roads are kept open 
throughout most of the winter. Some snowplowing is done by milk 
trucks as they travel their regular routes to pick up milk. 

Milk collection service is available to all -parts of Barron County. 
Most of the milk brought to Rice Lake, Turtle Lake, Cameron, or 
Barron is processed before shipment to other markets. The principal 
agricultural markets are Minneapolis, Chicago, and Duluth. Few 
products other than milk are sold outside the county. 


AGRICULTURE OF BARRON COUNTY 
Types of Farming and Land Use 


The climate of Barron County is more favorable for hay and pasture 
than for grain crops. This encourages dairying and has brought 
about a sabstanti al reduction in cash grain crops and a great increase 
in hay and feed crops. Corn for silage is very important. Legume 
hay, such as clover or alfalfa, occupies the largest acreage. The acre- 
age of oats, a good nurse crop for hay, has also increased. 

Dairy farms are located throughout the county, but the poultry and 
truck farms are located primarily near Rice Lake and other resort 
areas, 

In 1950 there were only 484 miscellaneous and unclassified farms 
poe county. The rest were grouped by major source of income as 
follows: 


Type of farm: Number 
DSIPY ssoaesatase hoses stoncie co keneceussesee oo ee Seecdees 3,180 
a0) 0 eh em mn ee nt a man 31 
Livestock other than dairy and poultry _----_______------_...2- 155 
Vegetables 2.22 ete oe oe be cee oe dees 25 
BG O00 Nitec ook esas nea osu scoeteeienes 5 
Field crop other than vegetable and fruit and nut_____---_-_____ a6 
Generals 22s. oessceteoses ces eudo oe eau ae oo sean kee s see vi 


Since 1930 the number of farms has declined and the available farm- 
land has increased. The average size of farms has increased from 
102.3 acres in 1980 to 124.1 acres in 1950. The 70- to 99-acre farm is 
the most common. The number of farms in each town varies consider- 
ably. In general, the towns along the northern county boundary have 
the fewest farms, Maple Grove, Cumberland, and Clinton Towns 
report more than 200 each, but Cedar Lake and Maple Plain Towns 
to the north have Jess than 100 each. 

Of the total land area in Barron County, 89.3 percent was in farms 
in 1950. The percentage of improved land per unit area is highest 
south of a line connecting Turtle Lake, Cumberland, Haugen, Campia, 
Canton, and the county line near Tabor Lake. 

Cropland made up 49.8 percent of the farmland in 1949, according 
to census reports. This cropland consisted of the following: 40.3 
percent, cropland harvested; 8.1 percent, cropland pastured; and 1.4 
percent, cropland idle. Pastured woods covered 23.7 percent of the 
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county farmland. Another 5.2 percent was wooded but not pastured. 
A total of 47.4 percent of all farmland was used for pasture in 1949. 
This consisted of the 8.1 percent that was cropland pastured, the 23.7 
percent that was wooded farmland pastured, and another 15.6 percent 
in pasture that was neither woodland nor cropland. Land in roads, 
house lots, wasteland, and other nonagricultural uses accounted for 
5.7 percent of the farmland. 

Most of the land not in farms is county-owned and is used for for- 
estry. In 1948 Barron County passed a zoning law restricting the use 
of 6,959 acres to forestry. This law is administered by a county com- 
mission, which has the power to change the boundaries of zoned Jand. 


Farm Tenure 


In 1950, 87.7 percent of the farms were operated by owners, 12.2 per- 
cent by tenants, and 0.1 percent by managers. In 1950 there was o 
total of 494,663 acres in the farms of Barron County. Of this acreage 
97,168 acres, representing 19.6 percent of the farmland, was land 
rented from others by farm operators. 

A common system of farm tenure is sharecropping. The owner 
furnishes the land and farm buildings, half the feed, seed, and fer- 
tilizer, and half the livestock. The operator furnishes the other half, 
plus labor. Usually, in this type of agreement, rent is charged for the 
living quarters. There are several variations of the above-described 
agreement, depending on the desirability of the farm and upon the 
ability of the operator. Many farms are rented for cash. 


Farm Power and Mechanical Equipment 


Horses are no longer a major source of farm power. The number 
declined from 14,220 in 1920 to 4,250 in 1950. Except on the smaller 
farms, horses are used only for the lighter work and odd jobs. Mechan- 
ization has been rapid, especially during the war. In 1950, 2,946 
farms reported having 3,537 tractors, and 1,182 farms reported having 
1,285 motortrucks. Nearly every farm either has a hay loader and 
other power equipment for making hay or has access to such equipment 
(fig. 5). The use of corn binders and ensilage cutters is common in the 
preparation of corn for silage. The use of combines for harvesting of 
small grains is becoming quite common. On some farms automatic 
balers and hay choppers are used. 


Farm and Home Improvements and Social Facilities 


Schools were organized early in the history of Barron County. Edu- 
cation through high school is provided. School bus service is avail- 
able for most rural high schools. The churches and schools are centers 
of recreational and social activities. There are four small hospitals 
within the county. 

In general, the farms and farm buildings are well maintained. 
Since Barron County is primarily a dairy county, almost every farm 
has a large barn and one or two silos. The rather long and often 
extreme winters make necessary a large storage space for feed and 
good buildings for protection of the animals (fig. 6). 
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Fraure 5.—Hay baler on Antigo silt loam, nearly level, just north of Vermillion 
Lake. 


Ficure 6.—Well-kept farmstead on Otterholt, Spencer, and Almena soils in the 
central part of Barron County. 


According to the 1950 census, 2,322 farms reported having tele- 
phones and 3,682 reported having electricity. There were 946 farms 
that reported being located on hard-surfaced roads; 1,666 on gravel, 
shell, or shale roads; and 1,335 on dirt or unimproved roads, 


Crops 


Only about one-eighth of the harvest in Barron County was sold 
in 1949, Farmers have found it more profitable to feed their crops 
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to livestock and to market the livestock and livestock products. These 
feed crops, along with the pasture that occupies about half of the 
farmland of the county, provide the basis for the important dairy and 
livestock industry. 

Table 2 gives the acreage of the principal crops in Barron County 
for stated years. Table 3 shows how many bearing trees and grape- 
vines were in the county during the census years, 


Taste 2.—Acreage of principal crops in Barron Cownty, Wis., in 
stated years 


Crop- 1929 1939 1949 
Corn: Acres Acres Acres 
POR STAIN iotee se caesSeos-Soseereseeesececus 2, 030 7,439 16, 525 
MOB SHAG. 202 oka boo eas se eee see tae 22,405 | 27, 905 29, 619 
Small grains threshed or combined: 
Small grains grown and threshed mixed. ~~~. - 7,534 | 2,362 2, 410 
Wheatcs Jos occesovectodesccceteseccectoces 397 1, 362 378 
Oats: ect et ade Gens See see 44,103 | 42, 760 | 52, 635 
Batley 222226 4 oo Seesuesoecsnsessuesssseds 13,973 | 3, 822 38: 
RYy@: co cecccccssteseece ecm eeeeen eects 680 | 3, 340 486 
Buckwheat. 2.2 2cusc2e eeu seal veh tees 517 492 199 
Hay, total oo). oocectucc esc useuceeceeteacasede 84,477 | 97, 671 89, 940 
Alfalfaccccesuostwetee cp oeweckde eases Seas 4, 530 | 10, 339 7, 893 
Clover and timothy alone or mixed__.-_-----_ 74, 783 | 68, 907 71, 037 
Small grains cut green__.---.--.---~-------- 643 | 3, 624 2, 965 
Annual legumes cut for hay.....--..-------- 84 847 688 
Wild hayies. coe een hese ee tet eee tee 2,131 2, 084 1, 992 
Other hayieosns wecewoul ete doee ese ceedeee ee 2, 306 | 11, 870 5, 365 
Potatoes for home use or for sale...-..--.-----.-- 9, 039 3, 555 877 
Other vegetables for sale_....---..-----.-------- 5, 003 1, 733 2, 938 


Tapie 3.—F ruit trees and grapevines of bearing age in Barron County, 
Wis., in stated years 


Fruit 1930 1940 1950 


Number | Number | Number 


Abpl@Ar6G$224 02 oc ce ed oobe ce teedeecececesths 13,815 | 4, 754 8, 310 
Plum and prune trees._--.-.-------------------- 4,317 2, 797 2, 324 
Cherry trees... oo cece a scctewaeeweneecesec 222 65 264 
Pear tré0s.-20cecudcsenctiesecesceucesseseescne 22 38 12 
GrapeVin@S i... en cee sone nageeceseee neuen 281 321 399 


Corn.—Corn ranks third in acreage in Barron County and is im- 
portant as a winter feed for cattle. Before 1919, much of the corn 
was harvested as fodder or stover, but silos are now generally used. 
During the 1949 season, 34.5 percent of the corn grown was harvested 
for grain and 618 percent was used for silage. The remaining 3.7 
percent was hogged or grazed or cut for fodder. 

Practically ap of the corn is fed on the farm as grain or silage. 
With the more extensive use of early maturing hybrids, a larger per- 
centage can be used for grain. At present, most of the corn for grain 
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is produced in the southern part of the county where the steeper relief 
allows better air dramage and Jess frost hazard. The soil is usually 
lowed in the spring and prepared for seeding between May 10 and 
fay 80. The crop is cultivated from two to four times a season to con- 
trol weeds and to maintain a good surface mulch. Corn for grain is 
harvested in October or November. Silage is made when the corn 
grain begins to dent, or as soon as possible after the first frost. 

Oats.—Oats are grown throughout Barron County and are used as a 
nurse crop for hay plantings. ‘They occupy the second largest acre- 
uge in the county. Most of the oats are ground and mixed with 
protein concentrates for stock feed. The straw is baled and used as 
bedding for animals. Some oats are cut green as a supplementary 
ney crop 

ields to be planted to oats are usually fall plowed and left rough 
during the winter. The soil is disked and smoothed in the spring 
and seeded between April 15 and May 15. Most oats are seeded with 
a grain drill, but they may be broadcast and covered by harrowing. 
Fertilizer is usually applied to increase yields and to insure a better 
catch of clover or alfalfa, When ripe, most oats are harvested with 
a binder, then shocked and threshed. 

Clover and timothy hay.—Mixed clover and timothy for hay is the 
most commonly grown crop in Barron County. It is seeded with oats 
or some other nurse crop between April 15 and May 10. Phosphate 
and potash fertilizers and lime show good results on nearly all soils. 

Alfalfa.—The alfalfa acreage is not large, but the crop is important 
because it has a high feed value and because it improves the tilth and 
increases the organic-matter content of the soils. Generally all of 
the hay is used on the farm. 

Alfalfa requires a fertile well-drained soil and is especially demand- 
ing in its need for lime, potassium, and phosphorus. 

Improved liming and fertilization, coupled with effective layout of 
drainage-type terraces or shallow surface drains, is making more 
moderately well drained or even imperfectly drained Jand suitable 
for alfalfa. It is usually seeded between April 15 and May 10 in 
mixture with bromegrass or with clover and timothy. The nurse 
crop is oats or some other small grain. Two cuttings are made each 
season. 

Potatoes.—Early in the history of Barron County, potatoes were a 
major source of cash income as well as an important home food. Aver- 
age yields for the county reached a high of 160 bushels per acre in 1924 
and then decreased steadily to a low of 62 bushels in 1942. This 
decrease was probably due to lowered soil fertility and higher inci- 
dence of diseases and insects. Commercial growers of potatoes now 
use certified seed stock, spray regularly, and apply large amounts of 
fertilizers. Some provide supplemental irrigation for their fields. 
These growers are obtaining 450 to 500 bushels per acre of high- 
quality potatoes. The average yield for the county is now about 300 
bushels per acre. The better soils for potatoes are members of the 
Antigo, Campia, Otterholt, Santiago, and Onamia series. 

Potato fields are usually spring plowed, and most growers plan to 
have a legume sod or a heavy application of manure to turn under. 
The seed is planted between April 15 and June 15, and the crop is har- 
vested late in August or in September, depending on the time of seed- 

386017582 
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ing and the weather. Most of the potatoes are graded and sent to 
market at harvesttime, but some are stored by the local growers for 
later markets. 

Peas.—The pea crop of Barron County occupies a very minor acre- 
age, but on some farms it is an important cash crop. The acreage and 
yield of peas have varied considerably, depending upon the weather 
and diseases. Most of the pea acreage is grown under contract. The 
various canning factories guarantee a price, furnish the seed, fertilizer, 
and harvesting machinery on credit, and hull the peas. Fall plowing 
for peas is a common practice, and a firm, deep seedbed is prepared 
early the following spring. Peas are not cultivated during the grow- 
ing season. Since peas are harvested early, it is often advisable to 
plant a cover crop afterward to prevent erosion. 

Minor crops.— Wheat, rye, barley, and buckwheat were rather im- 
portant in the early history of Barron County. They were used 
us feed and cash crops. Asa result of the growing emphasis on dairy- 
ing, only a few hundred acres are now planted yearly. 

Soybeans have been increasing steadily in acreage and may become 
important as a catch crop for feed when there is a failure of clover 
or alfalfa. Soybeans and corn have very similar requirements of soil 
preparation and fertilizer. 

Only 10 acres of tobacco was grown in 1949. Most farms produce 
some vegetables and fresh fruits for home consumption, but very little 
of these crops is marketed. Green beans were produced on 434 acres 
in 1950. If well fertilized and carefully managed, they are a very 
profitable crop. The beans are produced under contract for the vari- 
ous canning companies located within the area. 

The only cranberry marsh is located near Rice Lake. About 20 
acres is under cultivation, and yields of 1,500 quarts per acre were 
obtained in 1949. Some maple sirup is produced, especially on the 
northern edge of the Barron Hills section. 

A very small acreage of rutabagas is grown as a cash and feed crop. 
Rutabagas can be produced successfully on Onamia loam, Otterholt, 
Antigo, and Campia soils. They do well on a well-drained soil if the 
summer is relatively cool. In the early history of the area most of the 
rutabagas were produced on the Chetek and Omega soils near Chetek. 
As te fertility of these soils has declined, the better soils have been 
used. 


Permanent Pastures 


Many permanent pastures are located on soils which are wet, stony, 
steep or a combination of these conditions. Nearly all areas of the 
Barronett, Warman, Adolph, and Peat and muck soils are in pas- 
ture, and also a large part. of the Auburndale soil and the stony types 
of the Almena, Freer, Milaca, and Santiago soils. In 1949, 194,622 
acres was in permanent pasture, of which 117,419 acres was woodland 
pastured. Another 40,066 acres of cropland was used for pasture in 
that year. The Jargest areas of permanent pasture are on the Milaca, 
Cloquet, and Peat soils and on the Arland and Hixton soils (fig. 7). 

Since permanent pastures are usually on the poorer soils, the quality 
of the grass produced may be low. Herbage quality and yield for 
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Ficurt 7.—Permanent pasture on Milaca, Cloquet, and leat soils in northwestern 
Barron County. These soils produce good yields of pasture if properly man- 
aged. 


these pastures can be improved by adding lime and fertilizers. Over- 
grazing, which often causes severe erosion on the steeper areas, should 
be prevented. The total acreage of permanent pastures is being gradu- 
ally reduced as the demand for cropland becomes greater. With better 
farming methods and increases in the livestock population, the acre- 
age in grain, hay, and rotation pasture has increased. 

The importance of improving permanent pastures cannot be over- 
el nearte Most permanent pastures in Barron County are on acid 
soils low in available lime and poorly supplied with phosphorus and 
potash. Without treatment, they produce some grass and a little 
profit. But if profitable yields of good-quality grass are to be ob- 
tained from permanent, pastures, it is necessary to supply lime, phos- 
phorus, and potassium and to follow good plans of management. 


Livestock and Livestock Products 


Barron County is primarily a dairy area. It ranked sixth among 
the Wisconsin counties in value of dairy products sold in 1949. At 
the time of the survey the density of cattle population was greatest 
on the better soils, such as members of the Antigo, Otterholt, and 
Santiago series. The Holstein is the most popular breed of cattle, 
and the Guernsey, Jersey, and Brown Swiss are also well represented. 
Most feed other than concentrates is grown on the farm. Nearly all 
the milk is sold as whole milk, but on some farms the cream is sepa- 
rated and sold either as butterfat or butter (table 4). A minor source 
of income for the dairy farmer is the sale of calves and breeding stock. 

Sheep are raised by a few farmers, mostly in such rougher parts 
of the county as the Milaca-Cloquet-Peat areas or the areas of Arland, 
Boone, and Fixton soils. 
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Poultry production is just about enough to supply the needs of the 
county for eggs and dressed poultry. The numbers of livestock on 
farms in Barron County for stated years are given in table 5. 


Tania 4,—Livestock products produced or sold in Barron County, 
Wis., in stated years 


Product 1929 1939 1949 
Milk produced._._-...-.------ gallons. .131, 502, 532 |82, 491, 901 ( 
Whole milk sold_. 2.2222 -. gallons__124, 451, 791/29, 199, 015 | 41, 816, 923 
Cream sold... pounds of butterfat_.| 1, 632, 229 431, 158 22, 663 
Butter sold_...-..._-_.--- pounds... 3, 396 7, 959 ( 
Chickens raised.........------ number. . 345, 237 217, 064 (') 
Chickens sold._...2-2-2-- number-__ 146, 467 73, 201 81, 811 
Eggs produced_._-...---.- dozens_-} 1, 581, 750 | 1, 225, 549 1 
Tigges sold_-.---.----.- dozens_.} 1, 080, 241 ) 931, 362 
Sheep and lambs shorn..____-_ number... 8, 293 5, 919 1, 504 
Wool shorn.....-_--..---- pounds-__ 59, 138 42, 243 11, 620 
Honey produced...-.-.-.--.-- pounds. -_ 111, 314 35, 148 26, 907 


' Not reported. 


Taste 5.—Livestock and beehives on farms in Barron County, Wis., 
in stated years 


Livestock 1930 1940 1950 
Number Number Number 

CatnON: 2n tocol h eee tect one d us 71,111 79, 090 77, 956 

Milk cows._.....----------------.--- 43, 900 48,416 49, 682 
THOfs082,2 SS zcecece etek ook bee eee cke oes 112, 231 110, 192 4, 250 
MUGS: acon nechcecs. cen eeceeeecbeccucce 144 ' 70 63 
POWs act a See ata cee ee ea 14, 634 28, 848 25, 159 
SG) 8s a2 22 2 ceoeosdecctsdone nor eenes es 9, 318 7, 359 1, 682 
Closts 22 eee ete eoceacn cee eoaeases 25 274 (4) 
Chickensec<aciccmen es ooees aden aameteees 1219, 453 |2 163,440 | 2 135, 322 
Other poultry....-.-.-------------------- (4) 22,249 1,115 
Beehives je. 2222 soe erate pe ce st ceeee J, 623 778 785 


1 More than 3 months old on April 1. 
2 More than 4 months old on April 1. 
3 More than 6 months old on April 1. 


1 Not reported, 
FORESTS 


Most of the forests of Barron County are privately owned, and a 
large percentage of the timberland is in farm woodlots. In 1949, 
148,075 acres, or 28.9 percent of the total land area of the county, was 
in woodland. Only 25,656 acres of the woodland was not pastured. 
Despite the exploitative logging of the earlier years, about 70 per- 
cent of the acreage is considered to have merchantable timber. There 
are very few virgin stands of timber within the county, but in many 
places the second-growth trees are nearly large enough for harvesting. 

At the time of this survey, upland hardwoods, mostly hard maple 
and basswood, covered 54,777 acres; oak and hickory covered 36,866 
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acres; and there was 1,566 acres of scrub oak. The coniferous wood- 
lands were chiefly white pine, 12,027 acres; Norway pine, 398 acres; 
and jack pine, 2,396 acres (fig. 8). In 1938 only 11,085 acres, or 2 
percent of the total area of the county, was in wooded swamp con- 
taining principally black ash, elm, tamarack, and whitecedar. The 
remaining 23,965 acres, unaccounted for by the above figures, was 
probably in young aspen and birch. 


Wreurs 8.—Norway and jack pines on Chetek sandy loam south of Cameron along 
the Red Cedar River, 


The larger forests are located north of the recessional moraine and 
in the Barron Hills section. These forests are found most extensively 
oi Cloquet, Milaca, and Peat and muck soils and on stony Santiago 
soils. Many cutover areas are covered with aspen and scrub oak. 
Mature forests of this section are predominantly sugar maple, except 
on the Peat soils, which have a swamp-forest type of vegetation— 
spruce, tamarack, and alder. In the southern part of the county the 
principal forests are made up of mixed oak and pine. These forests 
are located primarily on shallow areas of Chetek, Omega, and Boone 
soils. The forests located on the steeper areas of the Arland and 
Fixton soils are made up primarily of sugar maple with some oak. 

Since the enactment of the rural zoning ordinance and the Wiscon- 
sin Forest Crop Law, in 1929, and the Barron County zoning ordinance 
in 1941, Barron County has set aside 6,959 acres of woodland as a 
county forest. Most of this land was tax-delinquent land and waste- 
land. These forests are being replanted with desirable species and 
protected from fires and grazing. Some of the bottom land, which is 
sometimes flooded, supports elm, ash, cottonwood, elder, and willow 
trees. Such areas are useful primarily for wildlife and as a means of 
controlling streambank erosion. 


22 SOIL SURVEY SERIES 1948, NO. 1 


PURPOSE AND METHODS OF THE SOIL SURVEY OF 
BARRON COUNTY 


The main purpose of this soil survey is to provide accurate and use- 
ful soils information for farmers, prospective land buyers, land use 
planners, land appraisers, and others interested in Jand values and soil 
problems. 

Agriculture in Barron County ischanging. New practices are being 
tried each year by many farmers. This survey is designed to provide 
information about the soils which may prevent expensive and time- 
wasting mistakes in applying new methods. To illustrate, two experi- 
mental farms in Barron County are operated by the University of 
Wisconsin and Barron County cooperatively, to develop and test new 
methods of farming. These stations can test methods on only a few 
representative fields, not on all the fields of the county. But, with 
adequate soil surveys, the results of experiments can be applied to 
other fields. A soil survey shows which fields of the county have soils 
pees on which the studies were made and the new practices were 
tried. 

The soil scientists who worked on this survey made detailed studies 
of the soils and the landscapes in Barron County. They examined the 
soi] in exposed road cuts and excavations and dug sampling holes with 
a spade or a soil auger. 

uch examinations show that most soils consist of several distinct 
layers, or horizons, which taken together are called the soil profile. 
The color, structure, consistence, texture, thickness, and stone or gravel 
content are noted for each horizon and for the material beneath. 

Texture, or the proportion of sand, silt, and clay, is determined by 
feeling the sample, and is later checked by mechanical analysis in the 
laboratory. The reaction (pH, or degree of acidity) and the presence 
or absence of lime are determined by chemical tests in the field. Any 
evidence of poor drainage or of loss of the soil by erosion. is also noted. 
‘These characteristics and others provide a basis for classifying the 
soils. 

The soil type and the soil phase are the basic units of mapping in 
soil surveys. Land use and soil management recommendations can be 
more exact for these units than for broader groups that vary a great 
deal in the characteristics that affect plant growth. Soils which are 
much alike in their external and internal characteristics are mapped as 
one soil type. Some soil types are separated into two or more phases. 
The separations are based on differences in slope, stone or gravel con- 
tent, degree of erosion, depth to the bedrock or gravel, or other factors 
that affect suitability for farming. 

A soil series is a group of soil types having profiles similar in all 
respects except texture of the surface layer. A soil series is usually 
named after 2 place near which it was first described. For example, 
Almena is the name of a soil series that has developed in a deep, mod- 
erately porous, but imperfectly drained deposit of silt over glacial 
till. It was first mapped in Barron County. ‘Two types of the Almena 
series are mapped—Almena silt loam and Almena stony silt loam. 
They differ in the amount of stones in the soil profile. Almena silt 
loam has been further divided into three phases: Almena silt Joam, 
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nearly level; Almena silt loam, gently sloping; and Almena silt loam, 
sloping. Almena stony silt loam, however, was mapped only as a 
gently sloping phase. 

Land types, such as bare rocky hillsides, or riverwash, that have 
little true soil, are not given series and type names, ‘They are given 
descriptive names such as Stony steep land, Riverwash, and Borrow 
and gravel pits. 

When very small areas of two or more series of soil form such a 
mixed pattern that they cannot be shown separately on a map of the 
scale used, they are mapped together and called a soil complex. For 
example, in Barron County there is a Milaca-Cloquet-Peat complex. 
In these areas profiles of the Milaca series, of the Cloquet series, and 
of Muck or Peat soils each cover many areas too small to be shown indi- 
vidually on the map. 

The soils of Barron County were studied and classified according to 
their similarities and differences. From the detailed studies of the 
soils, a mapping legend similar to the one appearing on the colored map 
for this report was devised. Then the different kinds of soil were 
plotted on an aerial photograph of the area. The colored map enclosed 
with this report was then compiled from aerial photographs. 

The reader should remember that areas smaller than 3 acres usually 
are shown only if they are significantly different from the adjoining 
soils. If all areas having only minor differences were marked, there 
would be so many units and boundary lines that the map could hardly 
be read. The owner should allow for such areas that he finds on his 
own farm, and manage these spots according to the suggestions given 
for similar soils. 

The original soil maps made in the field show more detail of slope 
and erosion than could be shown on the finished map enclosed. The 
greater detail was needed by the Soil Conservation Service for use 
in farm planning. For ae of this report, certain kinds of 
soils were combined to make the map easier to read and to cut down on 
the number of separate soils. For example, a total of 34 acres of 
Boone loamy fine sand, sloping (slopes ranging from 6 to 10 percent), 
was found in the county. This soil was combined with Boone loamy 
fine sand, gently sloping, because there was so little of it and it required 
nearly thesame management. Ifthe reader needs a more detailed map 
of a particular farm, he should ask the Soils Department of the Univer- 
sity of Wisconsin or the local Soil Conservation Service office. 


SOIL SERIES AND THEIR RELATION TO LANDSCAPE 
TYPES 


Landscape types are distinguished on the basis of the local surface 
relief and the geologic material. Each soil series occurs in a charac- 
teristic eae in the landscape and on a characteristic type of parent 
material. The same soil series, however, may be found in two or more 
landscape types if parent material and other factors are similar. Dif- 
ferences among the soils are caused by differences in parent material, 
relief, natural vegetation, and drainage. 

The key to the soils (table 6) shows the relation of the soil series 
to the landscape types shown in figure 2. The soils on each horizontal 
line in this table form a catena. A catena is a group of soils that have 
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developed from similar parent materials but under different drainage 
conditions. 

For example, the well-drained Otterholt silt loams have developed 
from silt deposits 30 inches or more in depth that overlie reddish- 
brown acid glacial till. Spencer silt loams have developed on silt of 
similar depth and are also underlain by reddish-brown acid glacial 
till. But the Spencer differ from the Otterholt silt loams in having 
impeded drainage. Mottling in the lower B horizon indicates the 
slower drainage. The Otterholt, Spencer, Almena, Auburndale, and 
Adolph soils form a catena ranging from the well-drained Otterholt 
to the very poorly drained Adolph. 

The drainage conditions often result from the position that the soil 
occupies in the Jandscape. For instance, the Otterholt soils occupy 
the higher parts or tops of slopes, whereas the Spencer and Almena 
occupy the more nearly Jevel areas, and the Auburndale and Adolph 
soils occupy the slightly depressional areas and deeper depressions. 

The different landscape types and the soils usually developed on 
them in Barron County are discussed in the following paragraphs. 


Landscape type 1: Rough upland.—The northern and western 
parts of the county (north of the recessional moraines) consist of 
numerous short choppy hills. These hills are close together, and small 
swamps or wet spots lie between them. Soil areas are very small 
because relief, drainage, and parent material vary within short dis- 
tances. Textures range from sandy loam to silt loam, and many areas 
of peat and muck too small to be shown on the map are included. This 
region is best used for forestry, but some of the more nearly level 
areas may produce good hay and pasture, or some oats and corn. The 
soils most common within this region are those of the Milaca, Cloquet, 
Freeon, Freer, and Adolph series, and Peat and muck. 


Landscape type 2: Smooth upland.—tThis type is characterized 
by long gentle slopes. The soils developed in silt overlying reddish- 
brown glacial till. The silt cap ranges in depth from 18 to 42 inches, 
The soils are members of the tterholt, Spencer, Santiago, Almena, 
Auburndale, and Adolph series, with some areas of Peat and muck 
and of Freeon and Freer soils. In places erosion is rather a serious 
hazard on these soils because they are silty and low in organic-matter 
content. The Almena and Auburndale soils, which have rather poor 
internal drainage and occur on the lower or more nearly level slopes, 
require drainage for best agricultural production. The soils of the 
smooth uplands are some of the most fertile and easily managed in 
the county. 


Landscape type 3: Flat terraces.—The soils of this landscape type 
are underlain by stratified sand and gravel deposited by old glacial 
streams. In surface texture they vary from sand to silt loam. The 
silty soils of the Antigo and Campia catenas * have developed in vari- 
ous depths of silt deposited over sand and gravel. Other series, such 
as the Onamia,? Omega, Chetek, and Burkhardt, have developed 
entirely from the glacial outwash material. 


Brhe Antigo catena consists of the following series: Antigo, Brill, Poskin, 
and Warman. The Campia catena consists of the following series: Campia, 
Crystal Lake, Comstock, and Barronett. 

8 The Chetek catena includes the following series: Onamia, Scott Lake, and 
Warman. 
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The relief ranges from level for most of the areas to rough and 
lroken for highly pitted areas near Red Cedar Lake. Escarpments 
are conmion between one bench or terrace level and another. The Jevel 
areas are easy to cultivate and manage. The silty-textured soil types 
are moderately fertile and havea high water-holding capacity. These 
silty soils are well suited to corn, oats, hay, and pasture. The sandier 
types are used for special crops. Some areas are under irrigation. 


Landscape type 4: Hilly upland —These soils in the southernmost. 
a of the county are characterized by the hilly to steep relief caused 
xy bedrock dissection. The soils have developed from «a thin deposit 
of glacial till over sandstone, siltstone, and some shale. Limited areas 
in the southwestern corner of the county, especially in Turtle Lake 
and Prairie Farm Towns, are underlain by a calcareous sandstone, 
which has apparently had very little influence on the soils. The 
Arland, Gale, Ffixton, Altoona, and Boone soils are in this landscape 
type. 

Landscape type 5: Barron Wills—This area also is covered by 2 
thin deposit of silt and glacial till, but it is characterized by steep 
relief, numerous quartzite boulders, and talus slopes (fig. 9). Most 
of the soils in the Barron Fills are in forest, but a few of the less 
stony areas can be used for pasture. Stony phases of the Freer, 
Freeon, Santiago, and Adolph series are mapped in the Barron Hills. 


Landscape type 6: Alluvial and colluvial soils—This landscape 
type is not shown in figure 2 because the individual areas are too smal] 
and scattered. The alluvial soils have developed along most of the 
streams from narrow deposits of material washed from nearby up- 
lands. Alluvial soils vary considerably, according to the source of 


Fiaure 9.—Yalus slope of Barron quarizite within the Barron Hills; typical 
steep slopes and forest cover can be seen in background. 
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their parent material. Most areas are too narrow and too poorly 
drained for tilled crops. The colluvial soils are formed in depressions 
and at the foot of steep slopes. ‘Chey consist of soil material moved 
by gravity and to some extent by water. Many of the colluvial soils 
are well suited to cultivation and can be farmed with the adjoinin 
land. Chaseburg and Wallkill soils, Riverwash, and Alluvial fea 
occur in this landseape. 


SOIL DESCRIPTIONS 


Differences among soils are caused by differences in parent material, 
relief, natural vegetation, drainage, and the time the soil has had to 
form. On the basis of these differences, the soils of Barron County 
have been placed in 30 soil series and 18 miscellaneous land types and 
soil complexes. The soils have been placed in 115 soil types and phases 
according to differences in surface texture, degree of slope, degree of 
erosion, and soil depth. ‘Table 7 lists these soil types and phases and 
shows the approximate acreage and proportionate extent of each in 
this county. 

Descriptions of the individual soil phases are given in alphabetical 
sequence by series names in the following pages. The soil color de- 
scriptions are based on readings from Munsell color disks. The terms 
used for soil acidity represent pH values as follows: 


pH 
Wxtremely acid. o22s2cce nes Se ce eee ete Below 4.5. 
Very strongly acid--..-__._--~------~------~-------------- 4.5-5.0. 
Strongly acid-2-..-...--~.-.-.---.~s-----~--4-44----5-<- 51-55, 
Medium. acid. ee ee eee see 5.6-6.0. 
Slightly acid_.2- ---c-ss-2-54 eee ceges eee s+ eeess 6.1-6.5, 
Neutra) socos sce e se eee cheese eee es 6.6-7.2. 


For crop rotations and other suggested management practices for 
each mapping unit, first find its management subgroup in table 8 
(p. 80), and then read in the section, Soil Management Groups. 


Tani 7.—Approzimate acreage and proportionate extent of the soils mapped in 
Barron County, Wis. 


Soil Area | Extent 
Acres | Percent 
Adolph’silt loam... 3. ssccncseecws etcewetenctGeedocume 7, 200 1.3 
Adolph stony silt loam_-._...-..------.----------------- 800 wd 
Alluvial landoc ccc. weeds swocwe ceed ocr esede wes eed ced 20, 300 3.6 
Almena silt loam: 
Nearly levels... 2206 oc secs ceeeceacceetaceto se eee c 16 
Gently sloping 18 
SOD G2se25 5c cece nto eee eee ese bowen eS | 
Almenu stony silt loam, gently sloping. -_----.-.---------- 3, 000 25 
Altoona silt loam... 2-2-2... sess eee eee eee eee ee 375 ma | 
Antigo silt loam: 
Nearly level cfc oo odd ode sdeice eee bene weunerade 33, 700 5.9 
+Ghtly SlOping. «0s -socccuscndacen Sones bee eres ee 12, 400 2.2 
SIOPIN Gi oe 22 sont sete eae sin eke loose eee 400 wl 
Antigo silt loam, shallow: 
Nearly level__...-.-.--.---------------------------- 2, 900 5 
Gontly sloping. <6 c2cscreoesveeseeesseneuemscesees 8, 200 4 
Gently rolling 20-2) 2.02. ccc ceeewscececeow cee nee 2, 400 4 
NIOPING tale cose ects eemeutees eeeiee es eee 575 1 
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TABLE 7.—A pprozimate acreage and proportionate extent of the soils mapped in 
Barron County, Wis-—Continued 


Soil Area | Extent 
Arland silt loam: Acres | Percent 
Gently sloping. .._--..---.------..--~-----.-------- 14, 500 2.5 
Sloping 22220ve- con coeteececche cc ocebened Sokede es 10, 100 1.8 
Strongly sloping. ._-.------------------------------- 2, 500 A 
Eroded, strongly sloping....----.--.----------------- 1, 200 fee 
Moderately steep__--.-----.-.--------- eee eee 850 sol 
Arland fine sandy loam: 
Gently sloping. ...---....---.------.-------.------ 1, 450 23 
SlOPIN GS fe oe re oe ee OS eel a oe 1, 000 2 
Strongly sloping... 2 22-0-sccatu ce seecoteeeecessesek 1, 250 wad 
Eroded, strongly sloping.------..-------------------- 650 oy | 
Moderately steep und steep___-_-.__------------------ 475 =k 
Auburndale silt loam___-.-._-------...------------------ 350 .t 
Barronett silt. loams..2 62 conc ocesee cso dcs sees oonecaeeos 800 a 
Barronett loatin.c<. so eccese soe cece sedeseteoeues 350 a4 
Boone loamy fine sand: 
Gently sloping. --..-------------------------------- A475 : 
Strongly sloping_-----...--------------------------- 180 Q 
Stc@p se ceccecctcaeetct end ke eet ad eee cee ee 200 1 
Borrow and gravel pits...-.----------------------------- 120 (0) 
Brill silt loam: 
Nearly leveloc2 2 ou20 22 cece ech c ee eed ecko ee 850 fll 
Gently sloping. ...-----.--------------------------- 500 aa 
Burkhardt loams and sandy loums_...-.-.--...-2---.----- 425 od 
Cumpia silt loam: 
Nearly level_...-------------------------------+----- 850 | 
Gently sloping... ----------.----------------------- 1, 150 .2 
Chaseburg silt loam__...-___---------------------------- 700 ad 
Chetek sandy loam: 
Neacly leVelics: cee 2cce de tence scuueueiuvesadusguees 5, 800 10 
Gently sloping. .-.---.----------------------------- 5, 000 9 
Undulating..o.2 sete oe eo Se hee eedecsceeede 1, 500 3 
Gently rollingsss-ocscccsuees = esas esac cs ee sak ooet 525 ol 
SOP gc. cee sees eee ace ekg ate eee oe ees 500 1 
Chetek sandy loam, shallow: 
Nearly levelvis 2.) ooo ce tote be deceucdetasced ye dee 5, 200 mat) 
Gently sloping422-cest26 2 oie Pees ceedeteesesuess ae 3, 000 5 
Cloquet sandy loam: 
Undulating and gently rolling..-..-.----------------- 775 oe) 
Rolling and hilly.22 032022. 2el et bee tcaee eee A475 sek 
HAN Vice d teed ocmecasenmcusec= ease aacaee cess came 600 .1 
Comstock silt loam._._-..------------------------------ 1, 150 .2 
Conistock l0@ttcos20 0225 hoc eck coe oe ea ne de ee eee 450 .1 
Crystal Lake silt loam____.--.._-.-------.--------------- 1, 400 3 
Crystal Lake loam__.._..---.-------- eee eee eee eee 1, 200 2 
Freeon silt loam: 
Nearly levelo2o.. 5-442 occccceeseescieekSecsiaeseddes 650 ill 
Gently elopingsccsc-hecsccue Csecesec ee cebesecdeeees 8, 900 16 
Sloping ances cececto ses caeete eee cee eeetcerebic ay 1, 450 3 
Freer silt loam: 
Neatly leveloiccocccesetes cee cceeee esc es ccee baa 1, 900 oo 
Gently sloping c.2.2jscc cncnnech cnn > clemeeetcccets 9, 800 17 
DIOPING 2.5 2c ote oe ce Loe e eee ects 1, 750 .3 
Freer stony silt loam, gently sloping_-_------.------------ 725 wl 
Gale silt loam: 
Gently sloping...._--...-_.-.--------------------_- 1, 800 .3 
SlOpinGe 22. sc ceo tee weeds Gee ee tee ale 950 .2 
Strongly sloping._..-....-.-------.----------------- 800 vl 
Eroded, sloping and strongly sloping. .---------------- 525 eck 


1 Less than 0.05 percent. 
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TABLE 7.—Approzimate acreage and proportionate extent of the sotls mapped in 
Barron County, Wis.—Continued 


Soil Area | Textent 
Hixton loam: Acres | Percent 
Gently slopingaos ioe ck Saeco te 1, 700 0.3 
DOPING 2.0 peter hones teu cee eee 1, 300 .2 
Strongly sloping@..22 222 22sec seeds Ge gceeGtee ceed 1, 000 2 
Eroded, strongly sloping__.---.---------------------- 675 1 
Moderately SlCODs2e soos heed ec ceeee osteo ees 350 at 
Hixton fine sandy loam: 
SIOPING 20 -ssewsececetee seek Soest cee eee 1, 100 .2 
Strongly SlopinG=.2 occ ecco seetece sce sshececebaeeced 850 .t 
Eroded, strongly sloping___--_._..---------.--------- 1, 000 2 
Moderately steep_.-.---------------------.--------- 3, 600 6 
DLECP cece ceo foe eo oes oe oe ees 6, 660 1.2 
Isrodod,. sbecPiec22: 2xc2e2 2.6 ¥en 38 ed eee tebe gece 575 Pa 
Lakes and streams..-..-.--.------------------------- eee 21, 500 3.8 
Milaca silt loam: 
Gently sloping. -_-----.__.-----------_------------- 2, 400 4 
MIOPING2s ace cce eeu ees eee eee eee es 2, 800 5 
Strongly sloping.22.2..cecs.cotkeo sale lel ese tenen es 1, 600 3 
BlGepi wise ieee oo epee tee ee eerie 850 Jt 
Undulating..2..-- 020 - see ted wce wea eee ee eeios 1, 000 .2 
Gently TONING. a2 hie kee eet encee seks oles Soko 2, 800 6 
ROWING ocecec cota s eo cecscetdacereeeheceosehace J, 800 .3 
A ye oe te ee See es eee ee eos 1, 000 22, 
Milaca fine sandy loam: 
Gently sloping=22 2.2: oo cc s.csnte Ch pce eee ees 850 ant 
SlopingS..2- 2 << siSsckee sch eeet ee eanseee Seeae see Gs 1, 400 .2 
Strongly sloping. .2:-- vse. cep ved ted bd eee oaks 1, 150 2 
Milaca-Cloquet-Peat complex: 
Undulatings$22i622..che lide setae see oee aged aie 3, 300 6 
Gontly ToNingasc. 325664 cceeeseckes deoeasceess bees] 12, 400 2.2 
Fe) UT (pore pe nn et Se Ome eee RD ere eg ONS ese eS 39, 300 6.9 
Hillyo- iso cacecwns eeteor sonics vrsaese sees cceics 14, 300 2. § 
Omcg oe cere sand: 
early level coos. 2ssdceudeleescscadencsosk cee esas 1, 600 3 
Gently sloping. ---.------. -| 12, 100 2. 1 
Sloping= 22 22 see nace t ecco cade becce mathe Soc o gue 1, 900 .3 
Strongly sloping 850 Jd 
Omega loamy sand, gravelly subsoil: 
Nearly Ieveluccc.cocoseccecescadebesdvcusceceseccece 525 wd 
GrontlySlOpin 2.2323 ies So ee ale Aree en 1, 350 .2 
Sloping and strongly sloping------------------------- 1, 100 .2 
Onamia loam: 
Nearly leV@liccec 5. coe ieeen ce bote she setceseeeecas 20, 300 3.6 
Gontly sloping s.c2c.-sosecseheectiaseueteseeccocsecs 12, 900 2.3 
Gently rollittecsteeco ues ete tei edweee eke ia ueeeece 2, 700 L45 
Otterholt silt loam: 
Nearly lovéli.c-s2schccueccueteoecueescves cesceceeue 2, 400 4 
Gently sloping sccsd2ccoceceeesecnssdt aces seneetes 32, 600 5.7 
SIOPING= -ccesches he toca bere ee oceans cee ceoe oS 4,100 uf 
Strongly sloping--_..-.-.------------~-------------- 500 el 
Peat-and mek... cee eee ec ee ee cee eo e eee 39, 800 7.0 
Pitted outwash: 
Rolling o---2ssenedscceee seeee sree ete ew secs tee ee 1, 700 3 
AY choos eet k eee eect tea tced baal s 325 1 
Poskin:silt ldaticc.cccsce eee oteose eae nae cheese ace 5, 400 9 
Riverwash=.~ sce lee sce de belo seen esas etoesuese chet 200 (4) 


7 Less than 0.5 percent. 
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TABLE 7.—Approgimate acreage and proportionate extent of the soils mapped in 
Barron County, Wis.—Continued 


nr 


Soil Arena’ | Extent 
Santiago silt loam: Acres |} Percent 
Nearly levelluocoJ ecu s ool wee eso se 1, 050 0. 2 
Gently sloping. -..---.-------------- 22-8 26, 000 4.6 
DlOpINg 2.2 pack eee eben Sle so tee ees Ale 15, 200 2.7 
Eroded, sloping._..-------.-------------2-----_-- 525 | 
Strongly sloping. .-.---..---.-.-----_------ 8. 3, 700 .7 
Moderately steep. -_...-2------ +22. 1, 300 .2 
Santiago stony silt loam: 
OPIN Gaeta a ae i ee neice! 1, 400 .2 
Strongly sloping. .-.-..-.----- 2-2 22 -eeee 1, 000 .2 
COD leva eee tee cct une osee eee lu ec peut eee 1, 200 <2 
Scott Lake sandy loam__-__-----.-----2-2---------___- 400 wl 
Spencer silt loam: 
Nearly levéloo.g2c832 bese Soke ce obese b iG 1, 800 3 
Gently sloping-_--..----------2---- eee 27, 500 4.8 
Slopings 5220-1 Seeley ee eke oes ubae eek 1, 250 2 
Stony steep land... nese c eee wee eee es eos be eg we 700 50 
Terrace escarpment: 
Strongly sloping.-------------------.----------- ee 600 1 
Moderately steep__..-..--.---_---- 0 een ee 900 2 
Wallkill silt loam___-__-_-.--_----..2-.-22 2-2 eee 500 1 
Warman silt loam____.--_..--..--2---..------_---. 3, 000 5 
Warman loamy sand, gravelly subsoil.-__.-.......--_____. 425 1 
Warman loamy fine sand_-__..--..2.--222-2--2 ee nee 500 1 
TO 22252226 fec22 eee soe eee oe eee 568, 900 99. 6 


Adolph Soils 


Adolph silt loam (Aa).—This very poorly drained soil occurs in 
small upland depressions in association with Otterholt, Santiago, 
Milaca, and Arland soils. The areas associated with the Otterholt 
and Santiago soils are usually silty and deep, but those associated with 
the Milaca soils are gritty and somewhat shallow. Slopes range from 
0 to 2 percent. This soil has developed under a cover of sedges and 
other water-tolerant plants and trees, A. few inches of muck has ac- 
cumulated on the surface in places, 

Profile of Adolph silt loam: 


A 0 to 18 inches, very dark gray to nearly black, very strongly acid heavy 
silt loam of granular structure; mottled in the lower part; upper 
part contains considerable mucky organic materials and many roots. 

G, 18 to 36 inches, gray strongly acid heavy silt loam, mottled with yellowish 
brown; darker material from layer above has penetrated to this 
layer through root channels. 

G: 386 to 40 inches, light brownish-gray, highly mottled with yellowish 
brown, very strongly acid heavy silt loam; plastic when wet. 

Dz 40 inches +, reddish-brown very strongly acid gravelly sandy glacial 
till, mottled with yellowish brown and light brownish sray; slightly 
cemented and usually saturated with water. 
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A few areas of silt loam having slopes of 2 to 6 percent have been 
ineluded with this soil because they have poor drainage caused by 
seepage from higher ground. 

Because of its very slow permeability and its tendency to accumu- 
late surface water, Adolph silt loam ig cultivated only in a few areas 
that have been drained. Partly drained areas produce excellent pas- 
ture, but the native vegetation on the undrained areas is unpalatable 
to livestock. This soil is in management subgroup 4-E. 


Adolph stony silt loam (Az). —This soil is similar to Adolph silt 
loam, but it has numerous stones on the surface and throughout the 
profile and its texture is coarser. The slope may range up to 6 percent. 
The soil is usually associated with Milaca and Santiago soils. 

This soil is not suited to cultivation. Even when drained it produces 
rather low yields of pasture. It is in management subgroup 5—D and 
is best. suited to permanent vegetation. The more sloping areas, which 
receive seepage water from higher ground, could be improved by 
diversion terraces. 

Alluvial Land 


This mixed group of soils (Ac) was derived from alluvium. The 
areas of aleidual soils are too small and too closely intermixed to be 
mapped separately at the scale used. 

Alluvial land occurs along most of the drainage channels in this 
county. All of it is subject to flooding. About 15 percent of it is 
moderately well drained, and about 85 percent is poorly drained. 

Soil materials in this group vary considerably. The surface soil 
ranges from very dark gray to dark grayish-brown friable sandy loam 
to silt loam. The subsoil ranges from dark grayish brown to brownish 
gray and is usually mottled with reddish brown in the lower part. 
The underlying material is stratified sand and gravel, glacial till, or, 
in the central part of the county, sand or sandstone. 

Artificial drainage of this land is usually not practical, because of 2 
high water table and frequent overflow. This land is in management 
subgroup 4-E and is used primarily for pasture or forest. Ash, elm, 
and aspen trees grow on uncleared areas. This land should remain in 
forest or grass to prevent streambank erosion and to furnish refuge for 
wildlife. The better drained areas can furnish pasture for cattle. 


Almena Silt Loam Soils 


These soils occupy the nearly level to sloping glacial uplands in 
the central and west-central parts of Barron County. They have 
developed from silty loesslike material, which is underlain by reddish- 
brown glacial till at depths of 30 to 42 inches or more. Near the 
Barron Hills the Almena soils are less silty and more stony than usual 
because in that area they are underlain by quartzite material. 

Typical profile (Almena silt loam, nearly level) : 

A Otol1 inches, grayish-brown to pale-brown medium platy friable strongly 
acid silt loam; lower part usually mottled and free of stones. 

B 11 to 26 inches, yellowish-brown to light yellowish-brown, mottled, 
moderately plastic, very strongly acid sllty clay loam. 

C 26 inches +, yellowish-brown massive silt; friable, strongly acid, and 
somewhat mottled; underlying reddish-brown glacial till moderately 
compact and somewhat resistant to movement of water, 
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These imperfectly drained soils have a high water-holding capacity, 
are permeable to water, and are moderately fertile. Because of poor 
internal drainage, they are “colder” than the associated better drained 
Spencer and Oitterholt soils, and they warm up later in the spring. 
Hay, oats, corn, and pasture are the most common crops grown. 


Almena silt loam, nearly level (Ar).—This phase has very slow 
surface runoff and slight erosion hazard. Slopes are less than 2 per- 
cent. Diversion terraces would help to remove excess surface water. 
With use of the good management practices and rotations snepeied in 
management subgroup 3-E, this soil will produce good yields. 


Almena silt loam, gently sloping (Ap) —The profile of this gently 
sloping phase is very similar to that of the nearly level soil. Because 
of its steeper slopes, ranging from 2 to 6 percent, this soil has greater 
surface runoff and is slightly more subject to erosion than the nearly 
level soil. Diversion terraces are needed to remove excess surface 
water, especially on longer slopes. If the fertility level is built up and 
maintained, and good rotations such as those suggested in management 
subgroup 2-I are followed, good yields will result. 


Almena silt loam, sloping (Ar)—This phase generally occupies 
the lower part of steep slopes and has slopes of 6 to 10 percent. It 
differs from the nearly level and gently sloping phases in being shal- 
lower and in having a greater surface runoff. A few small spots on 
slopes of 10 to 15 percent are included. 

This soil is more difficult to manage when cropped than the less 
sloping phases of Almena silt loam. As desorbed in management 
subgroup 3-F, crop rotations should include close-growing grasses and 
legumes at least 2 out of every 4 years, and diversion terraces are 
necessary. The steeper places require even more careful management. 


Almena Stony Silt Loam Soil 


Almena stony silt loam, gently sloping (Aa) .—Most of this soil is 
near the Barron Fills in the northeastern part of the county. It may 
be associated with other phases of the Almena soils. A few small areas 
have formed in draws within regions of Spencer and Otterholt soils. 
Slopes are generally less than 6 percent, but about 150 acres of Almena 
stony silt loam on slopes of 6 to 10 percent is included in this mapping 
unit. 

This gently sloping soil differs from Almena silt loam, gently slop- 
ing, in that it has many stones and boulders on the surface and through- 
out the profile. The extreme difficulty of removing these stones makes 
this phase unsuitable for cultivated crops (fig. 10). Several areas 
of this phase have been cleared for pasture, the yield and quality of 
which are fair. Forestry is probably the best use for this soil, as sug- 
gested in management subgroup 4-D. 


Altoona Soil 


Altoona silt loam (Au) .—This soil occurs primarily in the south- 
ern part of the county on 2 to 6 percent slopes. tis associated with the 


386917—58——3 


34 SOIL SURVEY SERIES 1948, NO. 1 


Ficure 10.—Aren of Almena stony silt Joam south of Turtle Lake; except where 
stones have been removed, soil is used only for pasture. 


Arland soils on thin glacial till. Often it occurs on toe slopes and may 
receive some seepage water from soils above it. 

Profile description : 

AO to 10 inches, dark-gray to brownish-gray frinble silt lonm of weak 
platy structure ; very strongly acid. 

B 10 to 24 inches, dark brownish-gray to light-gray highly mottled sandy 
elay loam of moderate blocky structure; very strongly acid. 

Cand D 24 to 30 inches +, yellowish-brown mottled strongly acid fine sand 
or loamy sand over sandstone bedrock. 

This imperfectly drained to moderately well drained soil has a 
moderately permeable surface soil but a slowly permeable subsoil. 
Surface runoff is very slow, the erosion hazard slight, and the water- 
holding capacity high. The soil is moderately fertile but hard to 
manage because of its poor internal drainage. Diversion ditches or 
terraces are needed in many places to carry seepage from higher areas. 

Most arenas of Altoona silt loam are in forest or pasture. Cultivated 
areas are used for hay, oats, pasture, and some corn. Because the frost 
hazard is less and the growing season is longer, corn grows more suc- 
cessfully on this soil than on the Almena soils. This soil is in manage- 
ment subgroup 3-F. 


Antigo Silt Loam Soils 


These soils occur on the large outwash plains in the northern half 
of the county, as well as in small areas scattered through the county. 
They developed from silty deposits that are 28 to 42 inches or more 
deep over loose sand and gravel. ‘They are friable, light colored, well 
drained, and free of stones. 
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Profile description (Antigo silt loam, nearly level) : 


A. 0 to 12 inches, brownish-gray to yellowish-brown friable very strongly 
acid silt lonm of weak platy structure; when cultivated, platy ag- 
gregates break into soft friable granules. 

12 to 28 inches, moderate-brown silty clay loam of medium blocky struc- 
ture; very strongly acid. 

© 28 to 38 inches, moderate yellowish-brown, massive, very strongly acid 
silt loam; moderately friable when moist; this horizon underlain by 
stratified sand and gravel. 

The Antigo soils have been almost entirely cleared and are used 
for pasture and such crops as corn, oats, hay, and potatoes. They are 
easy to cultivate and to manage. They have moderate natural fer- 
tility but respond well to applications of manure or commercial 
fertilizer. 


Antigo silt loam, nearly level (Az).—This phase has a high water- 
holding capacity and is moderately permeable. It has slopes of less 
ak q percent, very slow surface runoff, and only slight erosion 
hazard. 

A few areas of Antigo silt loam, colluvial phase, have been included 
in this mapping unit. This colluvial phase, not mapped separately 
in this county, has a darker surface soil and occurs in slight depressions 
and at the foot of steeper slopes. Rotations and management prac- 
tices for the mapping unit are discussed in management subgroup 
1-A. 


Antigo silt loam, gently sloping (A1).—This phase is similar to 
the nearly level phase in appearance and profile characteristics, but 
slopes range from 2 to 6 percent. Its runoff is greater, Its erosion 
hazard is more serious, and its management requirements are slightly 
more demanding. Rotations are suggested in management group 1-B. 

Included with this separation is about 800 acres on slightly pitted 
outwash, The relief is complex on the slopes of 0 to 6 percent. 
These pitted areas would be difficult to stripcrop or terrace; there- 
fore, greater care is needed to maintain the fertility level and organic- 
matter content and to prevent erosion. 


Antigo silt loam, sloping (Ac).—This soil on 6 to 10 percent slopes 
differs from the nearly level phase in having a slightly shallower pro- 
file, a higher rate of surface runoff, and a greater erosion hazard. A 
few small areas of this soi] have complex slopes, and a few areas are 
colluvial in origin. Rotations and management practices are sug- 
gested in management subgroup 2-C. 


Antigo Silt Loam Soils, Shallow 


The shallow Antigo silt loam soils are mostly in the southern and 
central parts of the county. Like the deeper Antigo silt loams, they 
have developed from silty ee on outwash plains. 

Typical profile (Antigo silt loam, shallow, nearly Jevel phase) : 

A 0 to 10 inches, brownish-grny to yellowish-brown friable s{lt loam; 
weak platy structure and strongly acid reaction. 

B10 to 24 inches, moderate-brown silty clay loam that has a medium blocky 
structure and a very strongly acid reaction. 

D 24 inches +, moderate-brown, strongly acid, stratified, loose sand and 
gravel, 
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These soils are similar to Antigo silt Joams in management require- 
ments, workability, and natural fertility. The same crops are grown 
on these shallow soils, and under good management yields are almost 
as high. The water-holding capacity is somewhat less because of the 
shallow profile. Some crops may be damaged by drought during dry 
periods. 

Antigo silt loam, shallow, nearly level (Ant).—This phase is on 
the broad, flat areas of the outwash plains, where the silty deposit 
ranges from 15 to 30 inches in depth. Slopes are 2 percent or less. 
The soil has good internal drainage and is usually almost. free of 
stones. Corn, oats, hay, potatoes, and some pasture ave produced. 
Under good management practices, as outlined in management sub- 
group 1-B, excellent yields can be expected. 


Antigo silt loam, shallow, gently sloping (A1).—The profile 
characteristics and management requirements on these slopes of 2 
to 6 percent are similar to those for the nearly level phase. More care 
is needed to prevent erosion damage, however, especially on the longer 
slopes. The good management practices in management subgroup 
1-C include the maintenance of the organic-matter content and fer- 
tility level of this soil. The shallow profile limits the water-holding 
capacity and may allow drought damage to crops. Most of this phase 
has been cleared and is cultivated. 

Mapped with this unit is about 600 acres of Antigo silt loam, on 
complex slopes of 0 to 6 percent. This included soil was formerly con- 
sidered to be Withrow silt loam, gently undulating phase, but, because 
of its limited extent and similar profile characteristics, it is included 
with this gently sloping phase of Antigo silt Joam, shallow. It has 
a somewhat deeper profile and has depressions in which water some- 
times accumulates. In use suitability and management requirements, 
it is about the same as the gently sloping phase. 


Antigo silt loam, shallow, gently rolling (Ax) .—This phase occu- 
pies areas of slightly pitted outwash where slopes range from 6 to 
10 percent. Surface runoff is medium, and the erosion hazard is 
moderate. The porous substratum and good tilth make this soil rela- 
tively easy to work. Its steeper slopes and move complex topography 
demand more care in management. Any loss of surface soil by erosion 
further limits the already limited water-holding capacity of this soil, 
and its productivity as well. 

It would be difficult to terrace or stripcrop this soil. More attention 
should be given to the length of the crop rotation and to maintenance 
of plant nutrients and organic-matter content. This soil is well suited 
to corn, outs, hay, and pasture. Potatoes do fairly well. Some good 
rotations are listed in management subgroup 2-C. 


Antigo silt loam, shallow, sloping (An).—The 10- to 20-percent 
slopes of this phase are a great erosion hazard. The surface runoff 
is more rapid and the water-holding capacity is lower than for the 
nearly level phase. Most. areas occur as long narrow strips along the 
terrace escarpments or around the edges of pits in outwash. They are 
usually associated with more nearly level areas. 

Although this soil is well suited to production of corn, oats, hay, 
potatoes, and, to some extent, pasture, clean-cultivated crops such as 
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corn should not appear in the rotation more often than once in 4 
or 5 years. The organic-matter content and fertility level must be 
maintained. Such practices as contour tillage or terracing should be 
used to prevent erosion (see management subgroup 2-D). ‘This phase 
should be kept in grass whenever possible. 

A few acres of Antigo silt loam, shallow, which occur on complex 
slopes of 10 to 15 percent, have been included with this phase. These 
ureas are similar to the rest of the unit in profile characteristics. 
They are best suited to grass. 


Arland Silt Loam Soils 


These soils occur mostly in the southern part of the county where 
about 18 to 34 inches of glacial till, some of it mixed with loesslike 
silt, overlies sandstone bedrock. The till is gritty and contains many 
sandstone fragments. In some places the till layer is so thin that the 
B horizon rests directly on residual sandstone material. These soils 
have developed on gentle to strong slopes of 2 to 15 percent under a 
forest cover of maple, red oak, aspen, and sumac. 

Profile description (Arland silt loam, gently sloping) : 

A 0 to 10 inches, brownish-gray to grayish-brown friable granular silt 
loam ; very strongly acid; weak platy structure. 

B 10 to 23 inches, brown to grayish-brown light silty clay loam containing 
considerable glacial drift ; firm blocky structure ; very strongly acid. 

C and D 23 to 26 inches, yellowish-red to reddish-brown very strongly 
acid glacial till, underlain by partly decomposed sandstone. 

These soils are moderately fertile and easily tilled. Their perme- 
ability and water-holding capacity are moderate. They are used for 
corn, oats, hay, and pasture. These soils occur in the southern part 
of the county and at higher elevations. Their growing period is 
slightly longer than that of the Otterholt and the less well drained 
Spencer and Almena soils to the north. 


Arland silt loam, gently sloping (Av).—This gently sloping soil 
has slow surface runoff and slight erosion. Slopes range from 2 to 6 
percent. It is nearly stone free, except for 140 acres indicated on 
the map by stone symbol. 

This soil is moderately fertile, is easy to cultivate and manage, has 
a high water-holding capacity, and is easily conserved. When the 
fertility is maintained, good crop yields may be expected (see sub- 
group 1-B). 


Arland silt loam, sloping (Ax).—The sloping phase varies more 
in depth of profile and in thickness of the glacial till deposit than 
the gently sloping phase. Runoff is medium, and the erosion hazard 
is moderate. The soi! is moderately difficult to work and manage be- 
cause it has slopes of 6 to 10 percent. Management subgroup 2-C 
suggests practices for this soil. 


Arland silt loam, strongly sloping (Ay)—This soil is like the 
gently sloping phase in profile but is more shallow to bedrock. The 
depth varies from 18 to 382 inches. Surface runoff is rapid, and the 
water-holding capacity is somewhat low. The soil is moderately dif- 
ficult to manage because it has slopes of 10 to 15 percent. 
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Intertilled crops such as corn should not be grown more often than 
once in 4 or 5 years. Special practices, such as those in management. 
subgroup 2-D, are needed to control erosion. 


Arland silt loam, eroded, strongly sloping (Av).—In this phase 
are the few areas of strongly sloping Arland silt loam that have been 
eroded severely. These areas usually occur at the heads of draws or 
on points of hills, but may also occur on long, uniform slopes. The 
surface soil, or A horizon, is slightly lighter in color, but the pro- 
file is otherwise similar to that of the gently sloping phase. Surface 
runoff is very rapid, and successful management is very difficult. 

Most areas are either idle or are being used for oats, hay, and pas- 
ture. Suitable rotations and supplemental practices are given under 
management subgroup 4-C. It will be necessary to restore the fertility 
level and organic-matter content by heavy applications of manure and 
fertilizer, After 5 to 10 years in pasture, the soil may be returned to 
cultivation. At that time, the soil may be managed as in management, 
subgroup 2-C, with special emphasis on erosion control. 

A few acres of Arland silt loam, eroded sloping phase, have been 
included with this mapping unit. This phase, not mapped separately 
in the county, is similar to the eroded strongly sloping phase in ap- 
pearance and profile characteristics but is somewhat easter to reclaim. 
Also included is about 16 acres of eroded Arland silt loam on slopes of 
ni to 20 percent. These areas may be managed the same as the rest of 
the unit. 


Arland silt loam, moderately steep (Aw).—This phase is not 
suited to intertilled crops, because it has slopes of 15 to 20 percent. 
It is shallower and more variable in depth than other phases of Arland 
silt loam and shows numerous rock outcrops and sandy spots. This. 
soil should be kept in permanent pasture, as suggested in management 
subgroup 4-B. Cultivated areas are extremely likely to erode. 

About 240 acres of Arland silt loam on steeper slopes of 20 to 30 
percent is included in this unit because it has similar characteristics 
and is of smal] extent. 


Arland Fine Sandy Loam Soils 


These soils occur only in the southern part of the county where 
there is mixed hardwood forest dominated by oak, red maple, birch, 
aspen, and a few scattered aed trees. They have developed on thin 
layers of Jenched glacial till that were deposited over sandstone re- 
siduum and sandstone bedrock. The Arland fine sandy loams differ 
from the silt loams in lacking a silty surface cover and in showing 
more influence of the underlying bedrock, which is at depths of only 
18 to 32 inches. 

A typical profile of the gently sloping phase follows: 

A 0 to 11 inches, grayish-brown, weak granular, very strongly acid fine 
sandy loam; low in organic matter; often contains some glacinl gravel 
and stones. 

B_ 11 to 24 inches, brown to yellowish-brown heavy fine sandy loam to sandy 
clay loam; weak blocky structure; very strongly acid. 

Cand D 24 inches ++, yellowish-red to reddish-brown very strongly acid 
glacial till over yellowish sandstone; till is more sandy than that in the 
Arland silt loam soils and often contains many sandstone boulders. 
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Arland fine sandy loam soils are friable and have a weakly devel- 
oped B horizon. Their fertility is low. The soils are well drained; 
they warm up early in the spring and are easy to till. They are used 
for corn, oats, hay, and pasture. 


Arland fine sandy loam, gently sloping (Aq).—This phase has 
developed on slopes of 2 to 6 percent on uplands. It has a slow sur- 
face runoff and a slight erosion hazard. Management practices de- 
scribed in management subgroup 2—A are suitable. 


Arland fine sandy loam, sloping (As).—This phase occurs on 
slopes of 6 to 10 percent. It has more rapid surface runoff and greater 
erosion hazard than the gently sloping phase. It should be managed 
as explained in management subgroup 2-B. 


Arland fine sandy loam, strongly sloping a .—This phase, on 
10 to 15 percent slopes, is somewhat droughty, low in organic-matter 
content, and moderate in erodibility. It varies more than the gently 
sloping phase in thickness to bedrock and in texture of the B horizon. 
Tt isin management subgroup 3-A. 


Arland fine sandy loam, eroded, strongly sloping (Ar).—This 
phase, on slopes of 10 to 15 percent, has a very rapid surface runoff and 
a great erosion hazard. The A horizon is very shallow, less than 4 
inches deep, but. otherwise the profile is like that of the gently sloping 
phase. This phase occurs mostly at the heads of draws or on the points 
of hills, It is associated with other phases of Arland fine sandy loam. 

Most areas are being used for hay or pasture or are lying idle. They 
are not very productive because of low fertility and low organic-matter 
content. Suitable rotations and supplemental practices are given under 
management subgroup 5-B, The soil is best suited to forest and should 
be planted to white and Norway pines. Great care must be taken to 
prevent further erosion while trees are becoming established. 

Included with this phase is about 211 acres of eroded Arland fine 
sandy loam on slopes of 6 to 10 percent, and about 28 acres on slopes 
of 15 to 20 percent. These included areas are very similar to this phase 
in appearance and profile characteristics. 


Arland fine sandy loam, moderately steep and steep (Ar).— 
There are only a few hundred acres of this soil, and most of it is used 
for hay, pasture, or forest. The slopes of 15 to 30 percent have a very 
rapid surface runoff and are a great erosion hazard. The profile is 
more shallow and more variable in depth than those of other phases of 
Arland fine sandy loam. 

This phase should be kept in permanent pasture as outlined in man- 
agement subgroup 4-A. An occasional hay crop can be harvested from 
altalfa-brome pasture mixtures. 


Auburndale Soil 


Auburndale silt loam (Az).—This soil is in wet depressions within 
the smooth upland. It is a Low-Humic Gley developed from 32 to 42 
inches of silty material over glacial till. This poorly drained soil is 
associated with the Otterholt, Santiago, and Almena soils. Slopes are 
usually less than 2 percent, but may be as great as 10 percent. The 
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native vegetation, tolerant of wet soil, consisted of elm, ash, white onk, 
aspen, and an undergrowth of small plants. 
Typical profile description : 
A Otollinches, gray friable silt loam; strongly acid; weak platy structure ; 
often slightly mottled in lower part. 
B, 11 to 34 inches, gray to light brownish-gray, mottled, plastic heavy silt 
lonm; strongly acid; weakly developed blocky structure. 
C, 34 to 48 inches, grayish-brown to yellowish-red, massive, strongly acid 
heavy silt loam underlain by reddish-brown glacial till. 
The water-holding capacity is high, and the natural fertility is 
moderate. The soil is best suited to hay and pasture, as described in 
management subgroup 4-E. 


Barronett Soils 


Barronett silt loam (Br).—This soil is in wet depressions within 
the old lake plains. Slopes range from 0 to 2 percent. The soil is char- 
acteristically darker in color than the associated soils. Both internal 
drainage and runoff are very slow. The native vegetation included 
sedges and other water-tolerant plants. The water-holding capacity 
of the soil is high, and its fertility is moderate. 

Typical profile: 

A 0 to 10 inches, very dark gray friable strongly acid silt loam; thin platy 
structure; moderately plastic. 

G 10 to 30 inches, gray to grayish-brown, mottled with yellowish-red, 
strongly acid loam: massive structure; moderately plastic when wet. 

C:, 30 to 40 inches, pinkish-gray to brown, heavy, strongly acid silt loam; 
underlying pnrent material stratified below 34 inches and calcnreous 
below 60 inches. 

Barronett silt loam is in management subgroup 4-E. A few acres in 
very slightly pitted outwash areas have slopes ranging up to 6 percent. 


Barronett loam (Ba) .-—This soil has developed in wet: depressions 
and along the edges of the glacial Jake plains on slopes of 0 to 2 per- 
cent. It is characterized by a very dark gray, friable, strongly acid 
loam surface layer, which may be influenced by an overwash of sandy 
material from higher ground. The subsoil and parent material are 
the same as those of Barronett silt loam. 

Most areas of this soil are now in forest. As suggested in manage- 
ment subgroup 4-E, they should not be cleared. 


Boone Loamy Fine Sand Soils 


These soils are in south-central Barron County on Cambrian sand- 
stone bedrock. They developed under forest cover on slopes ranging 
up to 30 percent. Both runoff and internal drainage are rapid. Water- 
holding capacity and natural fertility are very low. These soils are 
mostly in forest. 

Typical profile (Boone loamy fine sand, gently sloping) : 

A 0 to 9 inches, grayish-brown to dark yellowish-brown, friable, very 
strongly acid loamy fine sand; weak crumb structure. 

B 9 to 24 inches, yellowish-brown to yellowish-red very strongly acid 
loamy fine sand; this is a B horizon, but very weakly developed. 

C 24 inches +, very pale brown to yellowish-brown very strongly acid 


loose sand; contains many fragments from underlying sandstone 
bedrock. 
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Boone loamy fine sand, gently sloping (Bc).—Most of this unit 
is on slopes of 2 to 6 percent, but a few acres on slopes less than 2 per- 
cent or up to 10 percent have been mapped in with it. Most of this 
phase is used for forest, but a few areas are in hay, pasture, or oats. 
The soil is poorly suited to corn, small grains, and hay. If such crops 
are grown, use rotations shown in management subgroup 3-D. Liberal 
applications of complete fertilizers are needed. Moisture must be 
carefully conserved and soil blowing prevented. Fertility is low. 


Boone loamy fine sand, strongly sloping (Br).—This soil is simi- 
lar to the gently sloping phase except for having slopes of 10 to 15 
percent and a profile that is somewhat more shallow and variable in 
depth. Most areas are in forest and, as suggested in management 
subgroup 5-C, should not be cleared. Those areas that have been 
cleared are in pasture or are idle. 


Boone loamy fine sand, steep (Bp).—This phase occurs in smal] 
areas scattered through the sandstone hills in southern Barron 
County. It has slopes of 20 to 30 percent. Its appearance and pro- 
file characteristics are similar to those of the gently sloping phase, but 
this soil is more shallow and variable in depth to bedrock. It is in 
management subgroup 5-C. 


Borrow and Gravel Pits 


The larger Borrow and gravel pits are shown on the map by soil 
boundaries, with the words “borrow pit” as a symbol. The small pits 
ure shown by the conventional crossed-pick symbol. These areas have 
no agricultural value. 


Brill Silt Loam Soils 


These soils occur in slight depressions in outwash plains, especially 
along the edges of the plains. They have developed from noncal- 
careous silt deposited over sand and gravel. They are moderately 
well drained soils and are associated with the better drained Antigo 
and the more poorly drained Poskin and Warman soils. Surface 
runoff is very slow, water-holding capacity is high, and natural fer- 
tility is moderate. 

Typical profile (Brill silt loam, nearly level) : 

A 0 to 12 inches, dark grayish-brown friable silt loam; very strongly acid; 
fine platy structure; soil aggregates are slightly vesicular. 
B_ 12 to 26 inches, brown to reddish-brown, mottled, very strongly acid 
silty clay loam; medium blocky structure; moderately plastic. 
D 26 to 36 inches, reddish-brown to yellowish-brown, very strongly acid, 
stratified sand and gravel. 
In some places this soil has a silty C horizon, 8 to 14 inches deep, above 
the gravel. 

Most areas of the Brill silt loams are being used for corn, oats, hay, 

or pasture. 


Brill silt loam, nearly level (Bu).—This phase has slopes of less 
than 2 percent. It responds well to applications of lime, manure, and 
fertilizer. When the fertility level is maintained as suggested in 
management subgroup 2—E, good crop yields can be expected. Al- 
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falfa can be grown successfully on many areas, but it does better if 
the soil is drained. 


Brill silt loam, gently sloping (Ba).—This phase closely resembles 
the nearly level phase, but its slopes of 2 to 6 percent give slightly better 
surface drainage. This soil is in management subgroup 9-G. 


Burkhardt Soils 


Burkhardt loams and sandy loams (Bxr).—The mapping unit for 
Burkhardt soils includes both loam and sandy loam types. Slopes 
range from 0 to 6 percent. The soils have developed under a cover 
of grasses or mixed grass and trees. They are south of Cameron on the 
outwash terraces, Burkhardt soils are a prairie-border equivalent of 
the Chetek soils, from which they differ chiefly in the color of the A 
and B horizons. 

‘Typical profile (Burkhardt loam, nearly level) : 

A Oto 12 inches, very dark brown to dark-brown, granular, friable, strongly 
acid loam. 

BR 12 to 22 inches, reddish-brown to brown sandy clay loam; very strongly 
acid; weak blocky structure; clay is concentrated in the lower 1 
or 2 inches. 

CG 22 inches +, dark reddish-brown, becoming yellowish-brown with depth, 
medium acid, loose, stratified sand and gravel. 

Internal drainage of these soils is good to excessive, but surface run- 
off is very slow toslow. They are used mostly for corn, oats, hay, and 
pasture. Management subgroup 3-C suggests suitable rotations. 


Campia Silt Loam Soils 


These are well-drained soils on broad glacial lake plains in the north- 
western part of the county. They were derived from 86 to 40 inches 
of silty material overlying stratified silt and clay, which are calcareous 
at 8 or 9 feet (fig. 11). The soils developed under a forest cover of 
white pine and mixed hardwoods. 

Typical profile (Campia silt loam, nearly level) : 

A 0 to 12 inches, gray to brownish-gray, strongly acid, friable silt loam; 
well-developed platy structure that breaks into soft granules. 

B 12 to 29 inches, yellowish-brown to brown strongly acid silty clay loam; 
moderate blocky structure; nedium plastic consistence. 

Gand D 29 to 42 inches, yellowish-brown strongly acid silty clay loam; 
Stratified below 40 inches and calcareous below § feet. 

Campia silt loam soils are moderately permeable, have a high water- 
holding capacity, and are moderately fertile. They are used mainly for 
corn, oats, hay, and pasture. 


Campia silt loam, nearly level (Cs).—This phase has slopes of 
0to2 percent. It is one of the better agricultural soils of the county 
(see management subgroup 1-A). 


Campia silt loam, gently sloping (Ca).—This soil is on slopes of 2 
to 6 percent. It has a slightly greater surface runoff than the nearly 
level phase and a moderate erosion hazard. It is in management sub- 
group 1-B. 

A few very small areas on slopes of 6 to 15 percent, most of which 
are north of Vermillion Lake, have been included in this unit. Most of 
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Ficure 11.—Profile of Campia silt loam showing stratification of sills and clays 
in lower part. 


these steeper slopes are not cultivated. They should be kept in grass 
and pastured carefully to avoid serious crosion. 

Some of this gently sloping Campia soil along State Highway 48 
has a loam surface texture because coarser material has washed onto it 
from higher soils nearby. 


Chaseburg Soil 


Chaseburg silt loam (Cr).—This colluvial soil formed at the foot 
of steeper slopes, usually on narrow benches, terraces, or in valley-fill 
positions. It is often associated with Arland, Gale, Hixton, and Otter- 
holt soils. Slopes range from 0 to 10 percent but are mostly between 
2 and 6 percent. 

The surface texture is usually silt loam, but some small areas of loam 
are included. The surface layer is gray to brownish gray. The sub- 
soil is a moderate yellowish-brown friable heavy silt loam of weak 
oie al blocky structure. Some mottling often shows in the 
subsoil. 

Chaseburg silt loam is moderately permeable. It has a high water- 
holding capacity and moderate fertility. It is fairly easy to cultivate 
and manage and is well adapted to corn, oats, hay, and pasture. Where 
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surface water runs off rapidly, alfalfa can be produced. Suitable crop 
rotations and the supplemental practices needed to control erosion 
and water losses are given in management subgroup 2-G. Good crop 
yields are obtained under good management. 


Chetek Sandy Loam Soils 


These soils have developed from mixtures of sand and gravel on 
nearly level to sloping outwash plains and broad terraces. ‘The origi- 
nal forest cover was Jack pine, oak, wild cherry, some white pine, and 
aspen. 

Two types of landscapes were recognized in determining the slope 
phases of the Chetek sandy loam soils. The uniform slopes—nearly 
level, gently sloping, and sloping phases—face in only one direction. 
The complex slopes—undulating and gently rolling phases—face in 
several directions. The hills are conelike and the depressions between 
hills are undrained. 

Chetek sandy loam soils differ from the Onamia soils in their coarser 
texture and their shallower depth to gravel. The depth to underlying 
sand and gravel ranges up to 24 inches and decreases as the slope 
increases. 

Typical profile (Chetek sandy loum, nearly level) : 

A Oto 12 inches, brownish-gray to brown, strongly acid, rnther loose sandy 
loam; weak crumh structure that becomes platy in lower part. 

B 12 to 24 inches, dark yellowish-brown to reddish-brown loam, strongly 
acid and of wenk blocky structure; somewhat sticky in lower part 
just above the stratified sand and gravel. 

D 24 inches +, dark yellowish-brown to yellowish-red, stratified, medium 
acid, waterworn gravel and sand. 

‘These soils warm up quickly in the spring because they are rapidly 
permeable to water and have a low water-holding capacity. Droughti- 
ness and low fertility make crop yields low. These soils are used 
mostly for corn, oats, hay, and pasture. 


Chetek sandy loam, nearly level (Ce) —This phase occurs neur 
Chetek. Slopes are less than 2 percent. Rotations and management. 
practices are suggested in management subgroup 8-C. 


Chetek sandy loam, gently sloping (Cpn).—This phase on slopes 
of 2 to 6 percent is very similar to the nearly level phase in appearance, 
profile characteristics, and management requirements. Runoff is 
slightly more rapid, and the erosion hazard is somewhat greater than 
for the nearly level phase. This soil is in management subgroup 3-C. 


Chetek sandy loam, sloping (Cx) .—This soil occurs on both pitted 
outwash and unpitted ontwash. Slopes range from 6 to 10 percent. 
A few areas are eroded. Surface runoff is medium, and the erosion 
hazard is slight. This phase has a lower organic-matter content than 
the nearly Jevel phase. Management is suggested in subgroup 3-B. 


Chetek sandy loam, undulating (Cx).—This phase has developed 
on slightly pitted outwash plains. It is nearly identical to the nearly 
level phase in appearance and profile characteristics, but its relief is 
morecomplex. Slopes, which range from 0 to 6 percent, are short and 
may face in several directions. The soil has slow surface runoff and 
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aslight erosion hazard. It is moderately difficult to work and manage. 
Practices are suggested in management subgroup 3-C. 


Chetek sandy loam, gently rolling (Cc).—This phase is like the 
undulating phase in appearance and profile, but its complex slopes 
range from 6 to 10 percent. Tach area of this phase may contain sev- 
eral undrained depressions. Management subgroup 3-B suggests 
suitable rotations and conservation practices. 


Chetek Sandy Loam Soils, Shallow 


These soils have formed on outwash plains in association with Chetek 
sandy loams. ‘They resemble Chetek sandy loams in texture of the 
upper layers; however, they are usually slightly browner or more 
reddish brown in the subsoil because they have excessive internal 
drainage. The underlying gravel and sand are within a few mches 
of the surface. 

Typical profile (Chetek sandy loam, shallow, nearly level) : 

A 0 to 10 inches, grayish-brown to brown, strongly acid, loose sandy loam ; 
weak crumb structure. 

B 10 to 16 inches, brown to reddish-brown strongly acid loam; weak blocky 
structure. 


D 16 inches +, dark yellowish-brown to yellowish-red stratified mixtures 
of waterworn gravel and sand. 


The degree of development of the B horizon varies. 


Chetek sandy loam, shallow, nearly level (Ca).—Slopes of this 
phase are less than 2 percent. The depth of the profile ranges from 
12 to 20 inches. Surface runoff is very slow and permeability is 
rapid. The natural fertility is low, and the water-holding capacity 
very low. 

This soil does not produce high yields, although it will grow most 
of the crops usually planted in this locality. Crops do well if pro- 
vided with plenty of plant nutrients and moisture. Adapted rota- 
tions and suggestions for management are given in management sub- 
group 3-C. 

Chetek sandy loam, shallow, gently sloping (Cr).—This phase, 

on 2 to 6 percent slopes has a profile very similar to that of the nearly 
level phase, but there is somewhat more runoff. In fact, this soil is 
so droughty that moisture conservation is necessary. Suitable rota- 
tions we supplemental practices are given in management sub- 
group 3-C. 
_ A few small areas of Chetek sandy loam, shallow, moderately slop- 
ing, are in this mapping unit. The slopes are 6 to 10 percent. This 
meluded soil is somewhat shallower than the gently sloping phase 
and has greater erosion hazard and more surface runoff. Such crops 
us oats, clover, timothy, alfalfa, and bromegrass are suited to these 
greater slopes. For satisfactory yields, fertility must be maintained 
and the moisture-holding capacity built up. 


Cloquet Sandy Loam Soils 


These soils developed from sandy glacial til] in the northeastern 
and northwestern corners of the county. They are associated with 


46 SOIL SURVEY SERIES 1948, NO. 1 


the Milaca soils. The native vegetation consisted of pine and mixed 
hardwoods. Many areas are now cleared and in crops or pasture. 
Natural drainage is excessive to good. 

Typical profile (Cloquet sandy loam, undulating and gently 
rolling) : 

A 0 to 9 inches, yellowish-brown to grayish-brown, strongly acid, loose, 
friable sandy loam ; weak crumb structure. 

Ik 9 to 27 inches, yellowish-brown to yellowish-red strongly acid sandy 
loam; weak fine blocky structure. 

CG 27 inches +, dark reddish-brown light sandy clay loam to gravelly 
loam glacial till; massive structure. 

Cloquet sandy loam, undulating and gently rolling (Cn).— 
Slopes of this phase range from 2 to 10 percent. The surface soil may 
range from a loam to a Joamy sand, the subsoil from a loam to a sandy 
loam, and the substratum from a light sandy loam to a sandy clay 
Joam. The profile is usually 18 to 30 inches deep. Crops and man- 
nyement practices are suggested in management subgroup 3-B. 


Cloquet sandy loam, rolling and hilly (Cat) —This phase is like 
the undulating and gently rolling phase, but slopes range from 10 to 
20 percent. The profile 1s more shallow than that of the undulating 
nid gently rolling phase, surface runof! is higher, and the soil erodes 
more easily when cleared. As suggested in management subgroup 
5-C, this soil should remain in forest. 


Cloquet sandy loam, hilly (Ci).—Complex slopes of 15 to 30 per- 
cent characterize this phase. It resembles the undulating and gently 
rolling phase, but its profile is shallower. It varies more in depth 
to underlying material and in texture of the A and B horizons. Most 
ureas are in forest, the best use for this soi] according to management 
subgroup 5-C. 

Comstock Soils 


Comstock silt loam (Cr) —This imperfectly drained soil is located 
near the edges of glacial lake plains. Its poor drainage may be caused 
by seepage from associated better drained Campia and Crystal Lake 
soils. Slopes range from 0 to 2 percent. The original forest cover 
included oak, elm, and some basswood. 

A typical profile near Turtle Lake: 

A 0 to 12 inches, mottled grayish-brown to gray strongly acid silt loam; 
inedium platy structure. 

PF 12 to 36 inches, brown to light-brown, mottled, very strongly acid silty 

clay loam; moderately developed medium blocky structure. 

} 86 inches +, light brownish-gray mottled silt loam which contains some 
very fine sand, clay, and silt; stratified with depth and calcareous 
below 7 feet. 

The surface soil is moderately permeable, but the subsoil is slowly 
permeable. Surface runoff is very slow, but the water-holding ca- 
pacity is high. This soil now produces mainly oats, hay, and pasture, 
and some corn. Management practices are described in management 
subgroup 3-K. 


~ 


Comstock loam (Co).—Most areas of this soil are on nearly level 
(0 to 2 percent slopes) glacial lake deposits along the western county 
line, where sandy material has washed in from higher ground. ‘This 
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sandy material has changed the average texture of the surface horizon ; 
without it, this soil would be Comstock silt loam. The subsoil and sub- 
stratum are identical to those of Comstock silt loam, and the two soils 
are in management subgroup 38-E. 


Crystal Lake Soils 


Crystal Lake silt loam (Cs).—This soil is slightly better drained 
than the associated Comstock silt loam, which it resembles. Slopes are 
less than 2 percent. 

‘Typical profile: 

A O tu 11 inches, grayish-brown to brown strongly acid silt loam; platy 
structure; breaks into soft granules. 

13 11 to $2 inches, brown to light-brown, mottled, strongly acid, friuble silty 

; clay loam ; wenk blocky structure, 

G 82 inches +, brown to yellowish-brown mottled silty clay, very fine 
sand, and silt; becomes stratified sin the lower part and caleareous 
below 7 feet. ‘ 

This soil is moderately fertile. When it is managed as suggested in 
management subgroup 2-E, good to excellent yields of corn, oats, hay, 
and pasture are produced. 

A few areas of this unit near Crystal Lake and Scott Lake have a 
nearly neutral reaction in the surface horizon. The surface texture 
is more gritty, but otherwise these areas are like the others of this soil. 


Crystal Lake loam (Cr).—This soil type occurs on slopes of less 
than 2 percent, mostly along the western county line. The subsoil and 
substratum are identical to those of Crystal Lake silt loam. The sur- 
face Jayer is grayish brown to dark reddish brown and friable. The 
structure is granular, and the reaction is strongly acid. This soil 
should be managed as described in management subgroup 2-F. 


Freeon Silt Loam Soils 


These soils are moderately well drained. ‘hey are not. so well 
drained as the associated Santiago soils, but they otherwise resemble 
them. The original forest cover was mixed hardwoods and pines. 

Typical profile (Freeon silt loam, nearly level) : 

A 0to10 inches, very dark brown to brown strongly acid granular silt loam 
that usually contains some grit; thin platy structure. 

B10 to 26 inches, brown to reddish-brown, mottled, strongly acid silty clay 
loam; medium blocky structure; slightly plastic and sticky when 
wet. 

(S$ 26 inches +, yellowish-red to reddish-brown glacial till. 

These soils have a moderately permeable surface goil, slowly perme- 
able subsoil, high water-holding capacity, and moderate natural fer- 
tility. Most areas are used for corn, oats, hay, or pasture. 


Freeon silt loam, nearly level (Fz).—Erosion is not a hazard on 
this soil because its slopes are Jess than 2 percent. Its slow internal 
drainage makes it somewhat colder than the associated Santiago silt 
loam. Management subgroup 2-E suggests suitable rotations and 
accompanying practices. 


Freeon silt loam, gently sloping (Fa).—This soil is very similar 
to the nearly level phase in appearance and in profile. Its slopes of 
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2 to 6 percent cause greater surface runoff, however, and put it in 
management subgroup 2-G. 


Freeon silt loam, sloping (Fc).—This soil is very similar to the 
nearly level phase, except for its slopes of 6 to 10 percent. Surface 
runoff is medium, and there is 2 moderate erosion hazard. 

High yields can be expected if the fertility level and organic-matter 
content are maintained. Alfalfa-bromegrass mixtures are very satis- 
factory on this soi] when it is managed as described in management 
subgroup 2-H. Excess surface water should be removed. 

A few small areas having slopes of 10 to 15 percent have been in- 
cluded with this soil. They will need some special management because 
of their greater erosion hazard. 


Freer Silt Loam Soils 


These imperfectly drained soils have developed under a forest cover 
of white pine, maple, elm, ironwood, and ash trees, and hazel and 
sumac shrubs. They are more poorly drained than Santiago and 
Freeon soils and better drained than the Adolph. Most of the parent 
material comes from a deposit of silt, about 16 to 28 inches thick, over 
reddish-brown glacial till. Slopes range from 0 to 10 percent. 

A profile follows (Freer silt loam, nearly level); 

A 0 to 8 inches, very dark brown to grayish-brown, mottled, strongly acid, 
granular silt loam containing some grit; thin platy structure. 

B 8 to 26 inches, light brownish-gray, highly mottled, strongly acid, silty 
clay loam; medium blocky structure; slightly plastic and sticky 
when wet. 

C 26 inches +, yellowish-brown to reddish-brown strongly acid glacial till. 

Freer silt loams have high water-holding capacity. They are well 
suited to corn, silage, oats, hay, and pasture. They are considered to 
be cold soils, and corn may not mature. 


Freer silt loam, nearly level (Fr).—Most of this phase is just south 
of the recessional moraine. It is very similar to the nearly level phase 
of Almena silt loam in profile characteristics and management re- 
quirements. It isin the same management subgroup, 3-E. The profile 
is shallower than that of the nearly level phase of Almena silt loam, 
however, and usually contains grit. The 0 to 2 percent slopes have a 
slow surface runoff, and the water-holding capacity is high. 


Freer silt loam, gently sloping (Fp).—This phase, on slopes of 
2 to 6 percent, is very similar to the nearly level phase in profile char- 
acteristics and appearance. In spite of its slightly greater erosion 
hazard, it often produces better crops than the nearly level soil be- 
cause its surface drainage is better. Itisin management subgroup 2-I. 


Freer silt loam, sloping (Fr).—This soil is more shallow and more 
variable in depth than the nearly level phase. It may also receive 
more seepage water from higher ground. Slopes range from 6 to 10 
percent, Practices for use of this soil are suggested in management 
subgroup 3-F, 

A few acres of Freer soils that are more variable and somewhat 
stony are on 10 to 15 percent slopes, and these have been included in this 
mapping unit. 
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Freer stony silt loam, gently sloping (Fco).—This soil has de- 
veloped on slopes of 2 to 6 percent from relatively thin deposits of silt 
over glacial till. It is an imperfectly drained soil of the rolling up- 
lands. Numerous stones are on the surface and throughout the profile, 

Typical profile, just east of the Barron Hills: 

A 0 to 10 inches, very dark brown to grayish-brown, mottled, strongly acid, 
granular silt loam; numerous stones throughout this horizon and 
on the surface. 

B 10 to 24 inches, light brownish-gray, highly mottled, silty clay loam; 
slightly plastic and sticky when wet; contains numerous stones and 
boulders. 

C 24 inches +, yellowish-red to reddish-brown glacial till. 

The many stones throughout the profile of this soil are character- 
istic. The soil is not suited to crops because of the difficulty of working 
it. If it is cleared of forest at all, it should be used for pasture, as 
suggested Jn management suberoup 4-D. 

A few areas of similar soils that are more sloping or less sloping than 
usual for this phase are included. They have the same use and are 
managed in the same way. 


Gale Silt Loam Soils 


Small areas of these soils have developed from 24 to 36 inches of 
loess or loesslike material over sandstone. They occur in the southern 
part of the county. The original forest was maple, oak, aspen, elm, 
and birch. Gale silt loams le between the deeper Otterholt and the 
shallower Boone soils of the upland. 

Typical profile (Gale silt loam, gently sloping) : 

A 0 to 9 inches, grayish-brown to brown, very strongly acid silt loam; 
medium platy in place but breaks out into medium-sized granules. 

B 9 to 24 inches, yellowish-brown, strongly acid silty clay loam of medium 
blocky structure. 

D 24 inches +, very pale brown and yellowish-brown, very strongly acid 
fine sand; contains sandstone fragments and is underlain by bard 
sandstone. 

Surface runoff and internal drainage are good; water-holding ca- 
pacity and natural fertility are moderate. These soils are easily 
worked. They are used to produce corn, oats, hay, and pasture. 


Gale silt loam, gently sloping (Gs) —The surface runoff from this 
phase is slow, and the erosion hazard is slight. Slopes range from 2 
to 6 percent. Suitable rotations and suggested supplemental prac- 
tices are given in management subgroup ice 


Gale silt loam, sloping (Gc).—Except for its slopes of 6 to 10 
percent, this phase is similar to the gently sloping phase in appear- 
ance and in most profile characteristics. It varies more in depth to 
underlying material. Surface runoff is medium. Management sub- 
group 2-C suggests practices that are suitable for this moderately 
erodible soil. 


Gale silt loam, strongly sloping (Gp). —This soil differs from the 
sloping phase in having a more shallow surface horizon, a more 
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variable depth to underlying material, and slopes of 10 to 15 percent. 
When cleared, this soil has very rapid surface runoff. 

As for the other soils in management subgroup 4-B, it is best not 
to cultivate this soil, but to leave it in forest or pasture. A. few of 
the milder slopes can produce cultivated crops under very careful 
management. 


Gale silt loam, eroded, sloping and strongly sloping (Ga).—This 
unit has slopes of 6 to 15 percent that have been severely eroded. 
The surface soil is shallow, and the organic-matter content is low. 
The usefulness of this unit can be restored gradually if it is managed. 
as suggested in subgroup 4-C. 


Hixton Loam Soils 


These well-drained soils developed from fine-grained sandstone, 
which in some places contained considerable silt and clay. This sand- 
stone varies in degree of disintegration. It is 18 to 36 inches below the 
surface. These soils are mostly in the south-central part of the county 
on gently sloping to moderately steep uplands. ‘The original cover 
was forest. 

Typical profile (Hixton loam, gently sloping) : 

A 0 to 11 inches, grayish-brown to yellowish-brown very strongly acid 
loam; medium platy structure that breaks down into soft granules. 

B 11 to 24 inches, brown to yellowish-brown medium acid loam to light 
sandy clay loam of weak blocky structure. 

C 24 inches +-, yellowish-brown medium acid loose sand and partially de- 
composed sandstone. 

These soils are moderately permeable to water, and they have mod- 
erate water-holding capacity and fertility. They are easy to work. 
On lesser slopes, rotations of corn, oats, hay, and pasture are suitable. 
Under good management and fertilization, moderate to good yields 
of crops can be expected. Tirosion is a great, hazard only on the 
steeper slopes where fertility and organic-matter content have not 
been maintained. 


Hixton loam, gently sloping (H#).—This phase has slopes of 2 to 6 
percent and should be managed as suggested in management subgroup 
2-A. 


Hixton loam, sloping (Hi). —This soil resembles the gently sloping 
phase but has slopes of 6 to 10 percent. Surface runoff is medium and 
the erosion hazard is moderate. The soil is somewhat droughty, but 
with such. practices as those suggested in management subgroup 2-B, 
good yields of oats and hay can be obtained. 


Hixton loam, strongly sloping (Ha) —This phase of Hixton loam 
is like the gently sloping phase, except that its B horizon varies more 
in degree of development, its A horizon is thinner, and slopes range 
from 10 to 15 percent. These steeper slopes have more rapid surface 
runoff and are more difficult to work and manage. They need rota- 
tions and management practices such as are suggested in management 
subgroup 3-A. 


Hixton loam, eroded, strongly sloping (He).—Eroded slopes of 
10 to 20 percent characterize this phase. The surface layer, a brown 
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to yellowish-brown strongly acid loam, has a medium granular struc- 
ture and has a very low organic-matter content. Although the subsoil 
and substratum are very similar to those of the other phases of Hixton 
loam, the depth to parent material is only 16 to 24 inches. 

Most areas are idle or are used for hay and pasture. Yields are low. 
The value of this soil can be restored over a period of years by follow- 
ing suggestions in management subgroup 4-C. 


Hixton loam, moderately steep (Iik).—This phase has slopes of 
15 to 80 percent and, consequently, more rapid surface runoff and a 
greater erosion hazard than the less sloping phases. The profile is 
more shallow. ‘The soi] should be managed as outlined in manage- 
ment subgroup 4—B, 


Hixton Fine Sandy Loam Soils 


These fine sandy loam soils are closely associated with the Hixton 
loam soils, which they resemble except for surface texture. They have 
moderate to rapid surface runoff and a high erosion hazard. These 
soils are rapidly permeable to water. 

A characteristic profile (Hixton fine sandy loam, sloping) : 

A 0 to 12 inches, grayish-brown to yellowish-red strongly acid friable fine 
sandy loam of weak platy structure. 

B 12 to 26 inches, yellowish-brown to reddish-brown strongly acid loam 
of weak blocky structure. 

C 26 inches +, yellowish-brown loose sand and partly disintegrated sand- 
stone. 

Oats, hay, pasture, and occasional corn crops are produced on these 
soils on the slopes of less than 20 percent. The steeper slopes are used 
mostly for pasture or left as woodland. Yields of crops are low during 
dry seasons. Special efforts should be made to conserve water on these 
soils. Since the organic-matter content is low, management practices 
should maintain or Increase the natural supply. Liberal quantities of 
mineral fertilizers should be applied to hay crops. 


Hixton fine sandy loam, sloping (Hp) .—This soil is not so subject 
to sheet and gully erosion as the steeper phases of Hixton fine sandy 
loam, because its slopes are only 2 to 10 percent. It can be used for 
crops when managed as suggested in management subgroup 2~B. 


Hixton fine sandy loam, strongly sloping (H¥).—This phase has 
a lower organic-matter content than the sloping phase, and its stronger 
slopes range from 10 to 15 percent. It should be managed according to 
the suggestions given in management subgroup 3-A. 


Hixton fine sandy loam, eroded, strongly sloping (Is).—The 
surface layer of this eroded, strongly sloping phase is a yellowish- 
brown strongly acid fine sandy loam to leam. ‘Tt has a medium granu- 
lar structure and a low organic-matter content. The subsoil and sub- 
stratum are very similar to those of the gently sloping phase of Hixton 
fine sandy loam. Slopes range from 6 to 15 percent. 

Many areas are idle. Some are used for hay or pasture, but yields 
a — This soil should be used for forest (see management subgroup 
5-B). 


Hixton fine sandy loam, moderately steep (Hc).—This soil, on 
slopes of 15 to 20 percent, is more shallow, more droughty, and lower 
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in organic matter than the less sloping phases. It should be managed 
according to the suggestions in management subgroup 4-A. 


Hixton fine sandy loam, steep (Hr) —Slopes of this phase range 
from 20 to 30 percent. It differs from other phases of Hixton fine 
sandy loam in being more shallow and in having less organic matter 
in the surface horizon. Management subgroup 5—A suggests that this 
soil not be cleared. If it is stripped of forest, surface runoff is rapid 
and the erosion hazard is great. 


Hixton fine sandy loam, eroded, steep (Ha).—The surface layer 
of this phase is yellowish brown, strongly acid, and low in organic 
matter. The subsoil is similar to that of Hixton fine sandy loam, slop- 
ing. This eroded phase has slopes ranging from 20 to 30 percent. 
Management subgroup 5-B suggests ways of managing this soil. 


Milaca Silt Loam Soils 


These soils occur north of the recessional moraine, mostly along 
the north and west sides of the county. They have developed from 
reddish-brown glacial till. They vary widely in steepness and in type 
of slope. 

The gently sloping, sloping, strongly sloping, and steep phases of 
this soil type are on relatively uniform slopes. These smooth and 
uniform slopes slant in one direction. The undulating, gently roll- 
ing, rolling, and hilly phases are on complex slopes. ‘The complex 
slopes are short and choppy, face in several directions within the same 
area, and usually include small depressions or spots of wetter soils. 
Those soil phases on the more uniform slopes are much easier to 
manage for row crops than those on the complex slopes. 

A typical profile (Milaca silt loam, gently sloping) : 

A 0 to 11 inches, gray to pale-brown strongly acid loam; contains many 
roots; well-developed platy structure. 

B 11 to 22 inches, brown to reddish-brown, strongly acid, light sandy clay 
loam; blocky structure. 

CG 22 inches ++, dark reddish-brown, strongly acid sandy clay loam glacial 
till, somewhat compact in place. 

These soils have good surface runoff and internal drainage, mod- 
erate fertility, and a high water-holding capacity. ‘The present for- 
est cover consists of maple, oak, wild cherry, aspen, and a few scat- 
tered pines. Crops commonly grown, especially on the lesser slopes of 
these soils, are corn, oats, hay, and pasture. Because of frost, the 
corn crop does not mature every season and generally is used for 
silage. 

Milaca silt loam, gently sloping (M«).—This phase is on slopes of 
2 to 6 percent. It is moderately permeable and has slow surface run- 
off. Stones are common on the surface and in the profile but usually 
do not interfere seriously with cultivation. Some suggestions for 
crop rotation and management are given in management, sub- 
group 1-C. 

Milaca silt loam, sloping (Mn) .—This soil, on slopes of 6 to 10 
percent, is associated with and is very similar to the gently sloping 
phase of Milaca silt loam. Surface runoff is medium, and the ero- 
sion hazard is moderate. This soil should be managed as explained 
in management subgroup 2-B. 
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Milaca silt loam, strongly sloping (Mr).—There is very little of 
this soil, and most of its slopes range from 10 to 15 percent. A few 
areas which have slopes of 15 to 20 percent have been included. 

This phase varies more in depth than the gently sloping phase and 
its surface runoff is higher. It is generally more difficult to work 
and manage than the less sloping phases, and should be used as sug- 
gested in management subgroup 3-A. 


Milaca silt loam, steep (Mo).—This soil varies considerably in the 
thickness and texture of its various horizons. It is too steep to be 
suitable for cultivation. Most of it is now in forest. Tf it is cleared, 
surface runoff is very rapid and the erosion hazard is great. About 
180 acres of Milaca silt loam in this unit has slopes even steeper than 
80 percent. Management subgroup 5-A suggests management for 
soils like this one. 


Milaca silt loam, undulating (Mr).—This undulating phase is very 
similar to the gently sloping phase of Milaca silt loam except. that 
it occurs on complex slopes of 0 to 6 percent. Small areas of Freer 
or Freeon soils, too small to be shown at the map scale used, are in- 
cluded. These inclusions of wetter soils are hard to drain for crops 
such as alfalfa. More suitable crops and necessary management prac- 
tices are shown in subgroup 2-G. 


Milaca silt loam, gently rolling (Mx).—This soil, on complex 
slopes of 6 to 10 percent, has a more variable profile than the gently 
sloping phase. It is very susceptible to erosion and should be kept 
in close-growing crops much of the time. Management subgroup 
2-H suggests some crop rotations. The complex relief limits the use 
of stripcropping for erosion control. The small areas of wetter soils 
included in this unit are a hazard to winter legume crops. 


Milaca silt loam, rolling (Marc).—Variations in the thickness and 
texture of the soil layers characterize this rolling phase. Its slopes 
of 10 to 15 percent give it greater runoff and erosion hazard than the 
gently rolling phase and make it more droughty. This soil is not. 
suited to cultivated crops. It should be kept in permanent pasture 
as suggested in management subgroup 4-A. Most of this phase is 
now used for hay or pasture. 


Milaca silt loam, hilly (M1).—This phase is similar to the gently 
sloping phase, but it has developed on complex slopes of more than 
15 percent. The depth to the C horizon varies more, and the under- 
lying material is often more porous and coarser textured. This soil 
should remain in forest, as suggested in management subgroup 5-A. 


Milaca Fine Sandy Loam Soils 


These soils are closely associated with the Milaca silt loams. 
Typical profile (Milaca fine sandy loam, gently sloping) : 
A 0 to 10 inches, light-gray to pale-brown strongly acid fine sandy loam; 
weak platy structure. 
B_ 10 to 18 inches, brown heavy loam to light sandy clay loam ; strongly acid; 
moderately developed blocky structure, 
C 18 inches +, dark reddish-brown strongly acid loam (glacial till) ; some- 
what compact in place. 
The materials underlying these soils are very similar to but coarser 
than those of the Milaca silt loams, The more porous texture gives 
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them slightly lower fertility but makes them easier to cultivate than 
thesiltloams. Their droughtiness lowers yields of corn and of second- 
cutting hay during seasons of average or less than average rainfall. 


Milaca fine sandy loam, gently sloping (Mr) —This soil hasslopes 
of 2 to 6 percent and very slow surface runoff. The surface layer and 
subsoil are rapidly permeable and have a moderate water-holding 
capacity. 

The depth to the C horizon may be 18 to 22 inches. The stones on the 
surface and throughout the profile in some places interfere with culti- 
vation. Rotations and management practices suitable for this soil 
phase are suggested in management subgroup 2-A. 


Milaca fine sandy loam, sloping (Mr).—This phase has slopes of 
6 to 10 percent and, consequently, a greater erosion hazard than the 
gently sloping phase. A few areas included in this unit are already 
eroded. The greater surface runoff makes the soil droughty during 
dry seasons. Most areas are now in forest, but they could be cultivated 
by following the practices described in management subgroup 2-B. 


Milaca fine sandy loam, strongly sloping (Mc).—More variation 
in thickness of horizons and depth of profile is hkely in this phase than 
in the gently sloping phase. Most of it has slopes of 10 to 20 percent, 
but some steeper areas are included. Some of this soil is already 
severely eroded. 

Most areas are used for forest. The soil can be used for crop rota- 
tions such as those named in management subgroup 8-A, with the 
practices outlined there. 


Milaca-Cloquet-Peat Soil Complexes 


These complexes are in the undulating and hilly country north of 
the recessional moraine. The Milaca, Cloquet, and Peat soils are so 
closely intermingled in an intricate pattern that they could not be 
separated at this scale of mapping. The proportion of each soil in 
the complexes varies from place to place, but the Milaca soils usually 
predominate. In some places the Milaca and Peat soils are about 
equal in extent; in other places half of the area may be Peat soils. 

The profiles of the Milaca soils in these complexes are similar to 
those of Milaca silt loam and Milaca fine sandy loam soils. The Clo- 
quet soils have a profile like that of Cloquet sandy loam. ‘The Peat 
resembles that described elsewhere. 

Most areas of these complexes are in forest and should not be cleared. 
If they are cleared, they are best suited to pasture. Fair to good pas- 
ture can be obtained under good management. Cropping Dies soils 
is very difficult because of the intermingling of small areas of wet and 
dry soils, which need widely different management practices and crops. 


Milaca-Cloquet-Peat complex, undulating (Mp).—Slopes for this 
unit range from 2 to 6 percent. The proportions of the different 
soils in each area differ considerably, but the Milaca and Peat soils 
are about equal in extent, and the Cloquet soil covers a smaller area. 
In some places the Peat soil may cover half of the acreage. The 
other soils vary a great. deal in their permeability and their water- 
holding capacity. Generally, surface runoff is slow and the natural 
fertility is low. 
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Cleared areas are in pasture, and some oats and hay are grown. 
Cultivation of crops is difficult because of the undulating relief and 
the poorly drained Peat soil. Management subgroup 4-E suggests 
some crops and management practices that can be used. 


Milaca-Cloquet-Peat complex, gently rolling (Ma).—The Milaca 
and Cloquet soils in this mapping unit occur on slopes ranging from 
6 to 10 percent. In both appearance and profile characteristics, soils 
of this complex are very similar to the corresponding soils in the 
undulating phase of the complex. They are managed as suggested 
in management subgroup 4-E. 


Milaca-Cloquet-Peat complex, rolling (Mc).—This complex is 
within the steeper areas of the morainic upland on slopes of 10 to 15 
percent. In appearance and in most profile characteristics, the soils 
of this unit are similar to those of the undulating phase, but the 
percentage of Cloquet soil is often somewhat higher. In some sec- 
tions, especially near Bear Lake, the Peat soil occurs in larger areas. 
This reduces the value of the complex for pasture. This complex 
is best used for forest (see management subgroup 5-A). 


Milaca-Cloquet-Peat complex, hilly (Ms).—This complex occurs 
on slopes greater than 15 ps but mostly on slopes between 15 and 
30 percent. Like the rol ing complex, this complex is in the steeper 

art of the morainic upland, and it generally contains more of the 
loquet and Peat soils and less of the Milaca soils. It is in manage- 
ment subgroup 5-A. 


Omega Loamy Sand Soils 


These excessively drained soils occupy sandy outwash plains, the 
largest of which is near Chetek. They have developed under a forest 
cover consisting predominantly of jack pine, oak, aspen, maple, some 
white pine, and a ground cover of currants, blueberries, and various 
grasses. They are characterized by a sandy texture throughout and 
a lack of development in the B horizon. 

Typical profile (Omega loamy sand, nearly level) : 

An 0 to 3 inches, grayish-brown to pale-brown (brown to very dark brown 
in forested areas), strongly acid loamy sund of weak granular 
structure; 2- or 3-inch layer of partially decomposed organic mate- 
rial usually is on the surface in wooded sites, 

Aw» 3 to 18 inches, brown to yellowish-brown strongly acid sand of singte- 
grain structure; may be slightly cemented in places. 

D 18 inches ++, yellow to yellowish-red, slightly acid, loose, stratified sand 
that becomes coarser with depth. 

The rate of surface runoff from these soils is slow, the water-holding 
capacity is very low, and the wind-erosion hazard is severe where 
the soils are cultivated. The fertility level is low, but the soils ave 
easily worked and tilled. 

These soils are used principally for corn, hay, oats, pasture, and 
truck crops. Yields are low, especially in dry seasons. Improve- 
ment depends to a great extent on the maintenance of the highest 
possible fertility and organic-matter content, 

The following phases of Omega loamy sand are separated on the 
iiap on the basis of slope differences that affect management. 
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Omega loamy sand, nearly level (Or).—The rate of runoff from 
these slopes of 0 to 2 percent is very slow. The soil should be managed 
as suggested in management subgroup 3-D. Large amounts of ferti- 
lizer, manure, and organic matter must be added before crops will be 
profitable. Rotations should consist of grasses for at least 4 out of 5 
years, 


Omega loamy sand, gently sloping (O«).—Slopes of 2 to 6 percent 
are the principal difference between this phase and the nearly level 
phase. This phase is in the same management subgroup, 38-D. 


Omega loamy sand, sloping (Or).—This phase is like the nearly 
level phase, but greater slopes, ranging from 6 to 10 percent, make more 
intensive management necessary. Besides heavy fertilization and long 
rotations, this phase may need stripcropping, terraces, and protection 
from wind erosion, as suggested in management subgroup 3-D. 


Omega loamy sand, strongly sloping (Oc) —The surface layer of 
this phase is somewhat more shallow than is typical for Omega loamy 
sand, but the profile is otherwise similar. Slopes range from 10 to 20 
percent. The intensive management necessary and the low returns 

om cultivated crops make this phase unsuitable for such use. It is 
included in management subgroup 5-C. It is best to leave this soil 
in forest. 


Omega Loamy Sand Soils, Gravelly Subsoil 


These soils are on relatively recent stream terraces and near the 
streambanks of older outwash terraces. They are very sandy and 
excessively drained. The forest cover under which they developed 
included jack pine, oak, maple, and some white pine. 

Typical profile (Omega loamy sand, gravelly subsoil, nearly level) : 

A 0 to 2 inches, very dark brown to brown strongly acid loamy sand of 
weak granular to single-grain structure. 

B 2 to 16 inches, reddish-yellow to yellowish-red loose loamy sand. 

C 16 inches +, yellowish-red and yellow loose stratified sand and gravel. 

The depth to underlying sand and gravel varies from 12 to 30 inches. 
Permeability of the surface and subsoil is rapid, surface runoff is slow, 
and the water-holding capacity is low. These soils have a moderate 
wind-erosion hazard and very low natural fertility. They have a 
gravelly subsoil and are easily worked. Yields of corn, oats, hay, and 
pasture are comparable to those on the Omega loamy sands. 


Omega loamy sand, gravelly subsoil, nearly level (Oc).—This 
phase has slopes ranging up to 2 percent. Suitable rotations are de- 
scribed in management subgroup 3-D. 


Omega loamy sand, gravelly subsoil, gently sloping (Os).—This 
soil is very similar to the nearly level phase in appearance and profile 
characteristics but its ale range from 2 to 6 percent. It belongs to 
the same management subgroup, 8—D. 


Omega loamy sand, gravelly subsoil, sloping and strongly slop- 
ing (Op).—This phase occurs mostly along the edges of draws or on 
breaks toward the stream bottoms. Slopes are mostly uniform and 
range from 6 to 15 percent, but about 64 acres of this soil is on complex 
slopes of 10 to 15 percent. The texture of the surface soil and subsoil 
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and the thickess of the A horizon vary considerably. As suggested in 
management subgroup 5-C, this soil is best suited to forest. 


Onamia Loam Soils 


These soils have developed on the well-drained glacial outwash 
plains. They have moderate water-holding capacity, a moderately 
permeable surface soil and subsoil, and a moderate fertility level. 

Profile (Onamia loam, nearly level) : 

A 0 to 10 inches, light-gray to pale-brown strongly acid loam: thin platy 
structure that breaks into soft granules. 

B 10 to 24 inches, very pale brown to yellowish-red, very strongly acid 
sandy clay loam; contains a few pebbles and small stones. 

Cand D 24 inches +, yellowish-red, stratified, strongly acid, cobbly sand 
and gravel composed of waterworn noncalcareous crystalline rock. 


Most areas of Onamia loam are used for corn, oats, hay, and pasture. 


Onamia loam, nearly level (Ox).—This phase has 0 to 2 percent 
slopes. Those areas that are associated with the Antigo soils are 
somewhat deeper and more silty than those associated with the Chetek 
soil. This soil should be cropped and managed according to the sug- 
gestions in management subgroup 1~C. 


Onamia loam, gently sloping (Ox) .—This soil resembles the nearly 
level phase, but its slopes range from 2 to 6 percent. Most slopes are 
uniform, but some undulating or complex slopes are included. The 
surface runoff is greater than on the nearly level phase and the soil is 
somewhat more droughty. Also, the A horizon is shallower and the 
depth to underlying parent material varies more. The soil has a 
slight hazard of erosion. Like the nearly level phase, it is in manage- 
ment subgroup 1-C. 


Onamia loan, gently rolling (Om) —These complex slopes of 6 to 
10 percent are inconvenient to farm. Management such as that sug- 
gested in management subgroup 2-B is needed to conserve the soil. 
The erosion hazard is moderate, and some of the stronger slopes are 
wlready seriously eroded. Surface runoff is medium. The surface 
soil is thinner than that of the yearly level phase, and the profile varies 
more in depth. 


Otterholt Silt Loam Soils 


These soils have developed from a mantle of silt 20 inches or more 
thick that rests on glacial till. They occur on well-drained slopes of 
1 to 15 percent. The forest cover was mostly oak, red maple, ash, 
aspen, cherry, and a few pines. 

Typical profile (Otterholt silt loam, nearly level) : 

A 0 to 9 inches, dark-brown to grayish-brown very strongly acid friable silt 
loam ; thin platy structure; numerous roots and worm casts. 
B 9 to 30 inches, reddish-brown, very strongly acid, weakly blocky silty 


clay loam; gray coatings often present on the surfaces of the structural 
faces. 


D_ 30 inches +, reddish-brown, strongly acid, massive glacial till. 
Where the silt layer was deeper than 80 inches, a horizon of friable 
silt lies between the subsoil and the glacial till. This indicates that 
the soil profile has been developing entirely within the silt horizon. 
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These are among the best agricultural soils in the county. ‘They are 
easy to work and nearly stone-free. Fertility is moderate and water- 
holding capacity is high. The surface soil is moderately permeable 
and has slow to medinm runoff. The erosion hazard is slight to 
medium. Otterholt silt Joams are well adapted to the common agri- 
cultural crops of the county—corn, oats, hay, and pasture. 


Otterholt silt loam, nearly level (On).—This phase has slopes of 
less than 2 percent. The till parent material lies within 380 to 42 
inches of the surface, and its texture varies from a fine sandy loam 
toasandy clay. 

This is considered an excellent soil. Suitable rotations are suggested 
under management subgroup 1-A. 


Otterholt silt loam, gently sloping (Oxt).—This soil is very simi- 
lar to the nearly level phase in appearance and profile characteristics, 
and is well suited to the same crops. Its slopes of 2 to 6 percent have 
more rapid surface drainage and a slightly greater erosion hazard 
than those of the nearly level phase. This phase should be managed 
us suggested in subgroup 1-B. 


Otterholt silt loam, sloping (Oo).—These slopes of 6 to 10 percent 
are in more danger of erosion than the nearly level areas of the same 
soil, Already eroded spots show on the points of hills or on the longer 
slopes. This soil has less organic matter in the surface Jayer and a 
shallower depth than the nearly level phase. Management subgroup 
2-C has suggestions for its use. 


Otterholt silt loam, strongly sloping (Ovr).——This soil is like the 
nearly level phase in appearance and in most profile characteristics, 
except that it has less organic matter in the surface soi] and a more 
variable depth to parent material. Surface runoff is rapid and the 
erosion hazard is moderate on these slopes of 10 to 14 percent. Some 
spots are eroded now. This soil is a little more difficult. te manage 
for ordinary crops than the less sloping phases, and it is in management 
subgroup 2-D. 


Peat and Muck Soils 


Peat and Muck (Pa).—The Peat and Muck soils were not separated 
in mapping this county. Both have developed in deep depressions 
within the glacial uplands, on old lake deposits, and slong streams. 
‘These soils have formed where the water table stands at or above the 
surface most of the time. Slopes range from 0 to 2 percent. 

Typical profile of a shallow Peat soil : 

0 to 10 inches, dark-brown peat that contains inany fragments of sedges, 
mosses, and tamarack in various stages of decomposition. 

10 to 24 inches, brown partially decomposed plant remains. 

24 inches +, glacial till, lacustrine clay, or alluvium saturated with water 
and usually gray. 

Muck soils may have 10 inches of black muck instead of peat as the 
surface layer. The depth of the layer of peat or muck and plant 
remains varies considerably and often is more than 42 inches. The 
decomposition of the surtace layer varies n great deal from one 
place to another. Permeability of the surface Jayer is slow, and of 
the subsoil, very slow. Runoff is very slow, and the water-holding 
capacity is extremely high. 
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These soils are very difficult to manage when not drained. Hay, 
pasture, and some special cultivated crops can be produced when 
the soils are drained. Natural fertility is low, and frost is a great 
hazard to crops. Suggestions for management are given in manage- 
ment subgroup 5-D. 


Pitted Outwash Land Types 


‘These land types are mostly near Cumberland and Red Cedar Lake. 
Level plains of sand and gravel were washed out and deposited by 
water from melting glaciers. Blocks of ice were frequently washedl 
along and buried in the gravel. When these melted, pits or kettles 
were left on the surface. Many of these kettles are now filled with 
water or swampy cleposits. 

Because the sand and gravel beds lie at all angles, the surface tex- 
tures of the soils vary from sandy Joam to silt loam within very short 
distances. Both the surface soils and subsoils are rapidly permeable. 
Runoff is very rapid. Both the natural fertility and alte water-holding 
capacity are low. 

Most of this land is in forest or pasture. The erosion hazard is great 
when such land is cleared. 


Pitted outwash, rolling (Pc).—Small intermixed areas of Chetek, 
Onamia, and Antigo soil materials cover this land type, which has 
slopes of 10 to 15 percent. It can be used for pasture, as suggested 
in management subgroup 4—A. 


Pitted outwash, hilly (Ps).—This hilly land type is made up of 
Chetek and Onamia soil materials. Its slopes of 10 to 20 percent have a 
greater surface runoff and erosion hazard than the slopes of the rolling 
complex. A. few small areas are rather uniformly covered with a 
thin silt deposit. This land type is used mostly for forest, as suggested 
in management subgroup 5-C. 


Poskin Soil 


Poskin silt loam (Pp).—This imperfectly drained soil developed on 
slopes of 2 percent or less from silty material deposited over stratified 
sand and gravel. Drainage is better than that of the very poorly 
drained Warman soils and not so good as that of the associated Antigo 
and Brill soils. Poskin silt loam has slow permeability in the subsoil, 
a high water table, very slow surface runoff, high water-holding ca- 
pacity, and moderate natural fertility. 

Typical profile: 

A © to 11 inches, dark-gray to grayish-brown, strongly acid, friable silt 
loam; weak thin platy structure. 

B 11 to 81 inches, highly mottled, pale-brown to brownish-gray and 
yellowish-red, very strongly acid silty clay loam; fine blocky 
structure. 

TD 1 inches +, mixtures of yellowish-brown and yellowish-red, strongly 
acid, stratified sand and gravel; where silty deposit was somewhut 
deeper, there is a lhiyer of friable silty material between the B 
horizon and the stratified sand and gravel. 


This soil is moderately difficult to work and manage because of its 


poor internal drainage. Most of it is used for corn, oats, hay, and pas- 
tnre. Suitable rotations are suggested in management subgroup 3-E. 
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Riverwash 


This miscellaneous land type (Ra) consists of mixtures of sand 
and gravel with some fine material, recently deposited in stream- 
beds or near streams. These areas are frequently overflowed. The 
surface soil and subsoil are rapidly permeable. This Jand has very 
slow surface runoff and very low water-holding capacity. 

Riverwash has little if any agricultural value. It is in management 
subgroup 5-D, Most areas are in forest or are lying idle. The gravel 
beds may be a local source of road material, but this is nat greatly 
needed. 


Santiago Silt Loam Soils 


These soils have developed on nearly level to moderately steep 
glacial upland. The parent material is a thin loesslike silt, usnalty less 
than 24 inches deep, over reddish-brown glacial till. The original 
forest was oak, maple, basswood, birch, elm, and pine. The profile re- 
sembles that of Otterholt silt loam, but it is shallower. 

A typical profile (Santiago silt loam, nearly level) : 

A 0 to 12 inches, dark-brown to grayish-brown very strongly acid friable 
silt loam; thin platy structure; numerous roots and worm casts. 

B12 to 24 inches, reddish-brown very strongly acid silty clay loam; weak 
blocky structure; somewhat gritty. 

C 24 inches +, reddish-brown to dark reddish-brown strongly acid massive 
glactal till. 

These soils have good internal drainage and moderately permeable 
surface soi and subsoil. The fertility level is moderate and the water- 
holding capacity is high. Because of their friable silty surface layer, 
Santiago silt loams are easy to work. On slopes of less than 10 percent, 
He are well adapted to corn, oats, hay, and pasture. Yields are rather 
ug ne 


Santiago silt loam, nearly level (Sp).—This is one of the best agri- 
cultural soils of the county. Slopes range from 0 to 2 percent. Man- 
agement subgroup 1-A suggests some rotations that are suited to this 
soil, 


Santiago silt loam, gently sloping (Ss).—This soil has a profile 
similar to that of the nearly level phase. The slopes are 2 to 6 per- 
cent, however, and the A horizon is more shallow. Some areas occur 
near recessional moraines that have complex relief. The soil is in 
management subgroup 1-B. 


Santiago silt loam, sloping (Sz).—The silt loam surface layer of 
this soil is more shallow than that of the nearly Jevel phase. ‘I'he 
entire soil varies more in depth. Slopes of 6 to 10 percent allow 
medium surface runoff. The erosion hazard is moderate. 

Although this phase is adapted to the same crops as the nearly level 
phase, yields are usually lower, the soil is more difficult to work and 
manage, and more care is necessary to prevent erosion, This soil is in 
management subgroup 2-C. 


Santiago silt loam, eroded, sloping (Sa).—The silty surface soil 
and the rather compact glacial till substratum make this phase of 
Santiago silt loam very susceptible to erosion. Since it is more shal- 
low to underlying glacial till than the Otterholt soil, permanent ero- 
sion damage shows more quickly. , 
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This phase of Santiago silt loam occurs on slopes of 6 to 15 per- 
cent. e A horizon is shallow or missing. The B and C horizons 
are similar to those of the nearly level phase. The soil has slow per- 
meability in its surface layer, and moderate water-holding capacity. 
Runoff is rapid, and the erosion hazard is great. 

This soil is in management. subgroup 2-C. It needs heavy appli- 
cations of manure, lime, and fertilizer. Close-growing crops should 
be maintained as much of the time as possible to conserve the soil. 


Santiago silt loam, strongly sloping (Sr)—This phase is on 
slopes of 10 to 15 percent along draws and in the steeper areas of 
the Otterholt and Santiago soil association. Most of the slopes are 
simple, but a few complex slopes are included. 

The organic-matter content is lower and the thickness of the pro- 
file varies more for this strongly sloping phase than for the nearly 
level phase. The rapid surface runoff and great erosion hazard make 
it necessary to manage this soil as suggested in management sub- 
group 2-D. 

Santiago silt loam, moderately steep (Sc).—This phase occurs 
along draws and on steeper slopes in the Otterholt and Santiago soil 
association. Slopes range from 10 to 30 percent. A few areas have 
complex slopes, and there are a few eroded spots. 

The grayish-brown friable silt loam surface Jayer has a rather 
Jow organic-matter content. The soil is otherwise similar to the 
nearly level phase. This soil is difficult to work and to manage because 
of its very rapid surface runoff and great erosion hazard. Manage- 
ment subgroup 4~B has some suggestions for its use and conservation. 


Santiago Stony Silt Loam Soils 


These soils are so stony that they cannot be cultivated. Otherwise 
they would be like the Santiago silt loams. Most of the stones are 
quartzite. These stony phases occur near the Barron Fills. Most of 
the areas are in forest; a few on the lesser slopes are cleared for pasture. 


Santiago stony silt loam, sloping (Sc) —This phase has developed 
on slopes of 6 to 10 percent; in a few places, slopes are Jess than 6 per- 
cent. The soil ranges from 16 to 24 inches in depth. Its nearly black 
to dark-brown, strongly acid, friable stony loam surface layer has a 
thin platy structure and contains many roots and worm casts. The 
stones are from Barron Hills quartzite and from some other glacial 
materials. The subsoil, a reddish-brown stony silty clay loam, is 
somewhat gritty, strongly acid, and of weak blocky structure. The 
parent material, or substratum, is a reddish-brown glacial till. 

This soil is not likely to erode, but the stones make it very difficult 
to manage. Most areas are in forest, which is the best use for them. 
A few areas have been cleared for pasture, which gives moderate to 
good yields. The pastures are hard to renovate because of the stones. 
Management subgroup 4-D suggests some practices. 


Santiago stony silt loam, strongly sloping (Sx).—Slopes of 10 to 
20 percent are the main difference between this phase and the sloping 
hase. The soils are very similar in appearance, profile character- 
istics, and management requirements. They are in the same manage- 
ment subgroup, 4-D, but this phase has rapid surface runoff and a 
moderate erosion hazard when overgrazed. 
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Santiago stony silt loam, steep (Sx).—Most of this soil has slopes 
of 20 to 380 percent, but a few acres have slopes greater than 80 percent. 
This phase looks much hke the sloping phase. It has a very rapid 
surface runoff and a moderate erosion hazard when cleared. Most areas 
are in forest and should remain so, as suggested in management sub- 


group 5-A. 
: Scott Lake Soil 


Scott Lake sandy loam (St).—This soil occurs in small bodies on 
old river terraces near the edges of small Jakes and marshes or near 
streams where the water table is somewhat high. It is moderately 
well drained and is associated with the excessively drained Chetek soils 
on sandy and gravelly outwash plains. Slopes are less than 2 percent. 
The natural forest cover was mixed hardwoods and some pine. 

Typical profile: 

A 0 to 11 inches, dark grayish-brown, changing to yellowish-red, strongly 
acid, friable sandy loam; weak platy structure; contains numerous roots. 

B_ 11 to 82 inches, reddish-brown, mottled with yellowish-red, strongly acid 
sandy clay loam ; medium blocky structure. 

C 32 inches +, yellowish-red strongly acid sand to loamy sand of single- 
grain structure; stratified below a depth of 36 inches. 

The texture of the B horizon may vary somewhat. This soil is now 
used for corn, oats, hay, and pasture. Management subgroup 2-F 
gives some appropriate practices. 


Spencer Silt Loam Soils 


These moderately well drained soils are intermediate in relief and 
drainage between the associated well-drained Otterholt and the im- 
perfectly drained Alnena soils. They developed from silty material, 
which is 30 to 42 inches deep over reddish-brown mediuin-textured 
till. 

Typical profile (Spencer silt loam, nearly level) : 

A 0 to 11 inches, dark-gray to brown, strongly acid, friable granular 
silt loam; thin platy structure when in place. 

B 11 to 30 inches, pale-brown to brown, strongly acid, mottled silty clay 
loam; medium blocky structure; gray coating on the structural 
faces. 

D 30 inches +, dark reddish-brown strongly acid massive glacial till. 

The surface soils are moderately permeable, the subsoils slowly 
permeable, and the fertility level moderate. Scattered stones are 
found in the profile or on the surface, particularly where depth to 
Lill is less than 36 inches. Corn, oats, hay, and pasture are the most 
common crops. 


Spencer silt loam, nearly level (Sn).—These slopes of less than 2 
percent are easy to work and have a very slight erosion hazard. ‘The 
soil is considered very desirable for agriculture. With good man- 
agement, such as that suggested in subgroup 2-K, moderate to good 
yields can be expected. A. few areas are deeper than the rest of 
the unit and are entirely stone free. 


Spencer silt loam, gently sloping (Sar).—This soil has slopes of 
2 to 6 percent but is similar to the nearly level phase in appearance 
and most profile characteristics. The same crops are adapted to this 
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soil. There is a slight erosion hazard, and diversion terraces may be 
helpful on the longer slopes. The increased surface runoff improves 
the drainage of this phase (see management subgroup 2-G). 


Spencer silt loam, sloping (So).—The medium-gray to brown 
friable granular silt loam surface soil is somewhat more shallow than 
that of the nearly level phase, and the organic-matter content is 
lower. Subsoil and parent materials are very similar. The slopes 
of this phase range from 6 to 10 percent. 

The soil has medium surface runoff and a high water-holding ca- 
pacity. It is moderately difficult to work and manage because of its 
slope and its moderate erosion hazard. Diversion terraces and other 
practices suggested in management subgroup 2-TT are helpful in 
managing this soil. 


Stony Steep Land 


Only small areas within the Barron Hills are called Stony steep 
land (Sr) in this survey. These areas include rock outcrops, talus 
slopes, and extremely stony soil. Most slopes range from 20 to 45 
percent. The soil may be rather deep between the stones and in 
cracks in the bedrocks. A few trees grow here, but there is no land 
suitable for pasture. Management subgronp 5-A gives a few sug- 
gestions for management. 


Terrace Escarpment 


These units are ese lla on the steep slopes at the edges of outwash 
deposits. The Chetek soil material, only 6 to 12 inches deep, overlies 
glacial drift. 

The surface soil is 1 brownish-gray acid loose sandy Joam to 
gravelly sandy loam. It has a weak crumb structure and a low 
organic-matter content. Usually it is underlain directly by stratified, 
loose, yellowish-brown sand and gravel. A few spots have a B hori- 
cee between the thin A horizon and the glacial material, but most 
clo not. 

The soil material is rapidly permeable throughout and is very 
droughty. Natural fertility is very low. Most areas of Terrace 
escarpment ave idle or are in forest or pasture. 

Terrace escarpment, strongly sloping (Ts).—Slopes for this land 
type range from 10 to 20 percent. This lund is in management sub- 
group 5-C. 

Terrace escarpment, moderately steep (Ta) .—These slopes range 
from 15 to 30 percent. ‘This land should be left in forest as suggested 
in Management subgroup 5-C. 


Wallkill Soil 


Wallkill silt loam (Wa).—This soil has formed from muck, over 
which 12 to 30 inches of silty material has accumulated. It occurs 
in deeper depressions where material has washed down from sur- 
rounding eroded soils. It is also along streams where local overwash 
and flood deposits have covered muck soils, Slopes range from 
0 to 2 percent. 


64 SOIL SURVEY SERIES 1948, NO. 1 


The dark-gray, acid, granular silt loam surface soil contains numer- 
ous roots. The black to very dark brown muck directly beneath it 
varies considerably in thickness. 

Wallkill silt loam has moderate permeability, slow to very slow 
subsoil permeability, very slow surface runoff, high water-holding 
capacity, and moderate fertility. Most areas are now in hay, pasture, 
or es Suitable practices are suggested in management subgroup 
4-F. 

Warman Soils 


Warman silt loam (Wp).—Some ponding of water during wet sea- 
sons in very slight depressions within the glacial outwash terraces 
has aided in developing this soil type. Slopes range from 0 to 2 per- 
cent. The parent material is silt, 24 to 80 inches deep over stratified 
sand and gravel. The native vegetation was sedges and other water- 
tolerant plants. 

Profile description : 

A 0 to 10 inches, dark-gray friable strongly acid silt loam; thin platy 
structure; rather high organic-matter content. 

B, 10 to 30 inches, gray to grayish-brown, mottled, strongly acid, heavy 
silt loam ; massive structure. 

D, 30 inches +, yellowish-brown to yellowish-red, acid, waterlogged, strati- 
fied sand and gravel. 

This soil has a darker surface color than the associated Onamia 
and Antigo soils. Both internal and surface drainage are very slow. 
In a few places the silt is more than 30 inches deep, and here the soi] 
tends to be even more poorly drained. Permeability of both the sur- 
se and subsoil 1s very slow, and the water-holding capacity 
is high. 

Fertility is moderate. Most areas are in forest. Those that have 
been cleared are producing hay and pasture. Management subgroup 
4-E gives some suitable crops and management practices. 


Warman loamy sand, gravelly subsoil ke epee soil is like 
Warman silt loam in position and manner of formation but has devel- 
oped from coarser material. This coarse granitic material was de- 
posited in level to depressional areas in the residual sandstone. The 
sandstone is sometimes at depths of 36 to 48 inches. This phase is 
associated with Chetek loamy sand. The surface drainage is slow and 
the water table is high. The original forest cover was pine, poplar, 
elm, maple, and cherry. Slopes range from 0 to 2 percent. 
A typical profile: 

A 0 to 12 inches, gray to dark-gray, strongly acid, loamy sand; wenk 
granular structure; often has some black mucky material on the 
surface. 

B 12 to 22 inches, mottled yellowish-red and gray, acid, loamy sand of 
single-grain structure; contnins a few roots. 

C 22 inches +, yellowish-brown to yellowish-red, acid, stratified, water- 
logged sand and gravel. 

The surface soil and subsoil are slowly permeable, and the fertility 
level is low. When this soil is drained, its water-holding capacity 
islow. It is in management subgroup 4-E. 


Warman loamy fine sand (Ws).—This poorly drained soil occurs 
in the southern part of the county in association with Chetek and 
related soils. 
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A profile description follows: 


A 0 to 12 inches, brownish-gray to gray strongly acid loamy fine sand; 
weak granular structure; high organic-mutter content. 
B 12 to 22 inches, mottled yellowish-red to gray acid loamy fine sand. 
C 22 inches +, yellowish-brown to yellowish-red acid stratified sand and 
gravel; waterlogged; sandstone often lies at depths of 38 to 48 inches. 
This phase slopes less than 2 percent and is poorly drained. If it is 
artificially drained, as suggested in management subgroup 4-E, it 
produces hay or pasture. It is droughty in dry seasons but gives 
higher yields than Chetek sandy loam on comparable slopes. 


USE, MANAGEMENT, AND PRODUCTIVITY OF BARRON 
COUNTY SOILS 


Soil is the natural medium for crops. Productivity is largely de- 
termined by (1) the characteristics of the soil, (2) the management 
the soil receives, and (3) the climate. Management is ordinarily the 
only factor entirely under the farmer’s control. 

The management a soil receives can usually be varied between wide 
limits. The management actually used will depend upon the farmer’s 
preferences and current economic conditions. A. soil can be drained 
or irrigated ; it can be fertilized, limed, properly tilled, and planted to 
the best crop varieties in a good rotation. Proper measures can be 
applied to control erosion and conserve moisture. The results will be 
greatly influenced by the amounts of lime, fertilizer, and water used, 
the skill with which the management practices are applied, the needs 
of the particular crop on the soil, and its responsiveness to the prac- 
tices used. 

Within very broad limits, Barron County soils differ in their phys- 
ical characteristics and, consequently, in their use capability and the 
management they need. These differences are reflected in produc- 
tivity, workability, and conservability. An ideal soil for crops is one 
that is very productive, easily worked, and capable of being conserved 
with a minimum of effort. AlTl of the soils of this county fall short 
of this ideal. 

The land ranges in relief from nearly level to slopes of about 50 
percent. The steeper slopes are only in the southernmost part of the 
county in the Barron Hills, or in narrow strips forming terrace 
escarpments. 

The natural tith of the surface soil throughout the county is good. 
With reasonable management and care, it will not puddle, bake, or 
become cloddy. The soils of the central areas ave usually free of 
stones, but boulders are numerous throughout the northern part. 
Sandy spots or rock outcrop occur frequently in the southern part. 

Climate limits the production of certain crops. The growing season 
varies widely from year to year, but is, on the average, rather short. 
The soil climate (conditions within the soil) varies with the relief, 
parent material, and internal drainage of the soil. Each of these fac- 
tors influences the use and the capability of the various soils. 
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Lime 


In Barron County, soil acidity, or in other words, shortage of 

calcium, is usually the first factor limiting crop production. Lime is 
needed on nearly all the soils. Many soils are extremely acid (table 
10, p. 96) and initially require 4 to 6 tons of lime per acre. 
Lime is necessary to bring the soil to a desirable neutral reaction 
(for most field crops a pH of about 6.5 is best) ; to supply calcium as a 
plant nutrient; and to assist age in using the commercial fertilizer 
and manure that may be added. This need for lime has long been 
recognized. Some farmers have limed their entire farms. The liming 
has appreciably increased yields of corn and hay (fig. 12). 

According to estimates compiled by C. J. Chapman of the University 
of Wisconsin, the production of agricultural lime in Barron County 
has increased from 3,505 tons in 1938 to 29,531 tons in 1945. Most of 
this lime has been used within the county. The principal local sources 
of lime are the mar] pits near Turtle Lake and Staples Lake, and lime- 
stone outcrops in the southwestern part of the county. A large amount _ 
is trucked in from Dunn County each year. 


Fertilizers 


There is considerable variation in fertility level and organic-matter 
content in the soils of Barron County, even in the virgin state. These 
differences have been widened by cultivation and accelerated erosion. 
In general all the soils are low in available calcium, phosphorus, and 
potassium. Most areas which have been farmed for many years are 
also low in organic matter and nitrogen. 

Commercial fertilizers came into general use about 1940, Most of 
the fertilizer is used for the corn and potato crops. Yields in columns 
B of table 8 (p. 80) indicate the response of the soils when crops are 
grown in a good rotation, and properly fertilized and limed. Heavier 
applications of nitrogen, phosphorus, and potassium and the addition 
of minor elements, such as boron, will bring even higher yields than are 
shown in columns B of table 8. 


Rotations 


The changing of crops in a field from one year to another is now a 
common practice, but only a few farmers follow definite rotations. 
Each farmer tries to produce more feed for his livestock. Corn often 
follows corn, especially if the field is nearly level or the soil is rather 
high in fertility. 

The most common rotation within the county is corn, oats, and 1 or 2 
years of hay. Variations of this rotation include the use of the hay 
crop the second and even the third year for pasture, or the plowing 
under of the second-year hay for the production of special crops such 
as potatoes, rutabagas, or peas. 

The choice of crop varieties and rotations can be most wisely made 
after a thorough consideration of all the soil characteristics, the cli- 
mate, and the use to be made of the crops grown. 
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Ficure 12.—Effect of lime and fertilizer on yields from two soils. 


A, Yields of corn on plots of Spencer silt loam near Almena: No lime, 9.8 
bushels per acre; lime, 34.4 bushels; und lime and fertilizer, 60.5 bushels. 

B, Yields of first-cutting hay on plots of Antigo silt loum west of Brill. Total 
yield for the year (two cuttings) : No lime, 1.03 tons per acre; lime, 1.73 
tons per acre; and lime, phosphorus, and potash, 3.27 tons per acre. (Photos 
and experimental data by Dr. O. J. Attoe, University of Wisconsin.) 


Soil Management Groups 


The soils of Barron County have been placed in five management 
groups on the basis of their suitability for agricultural use and their 
management requirements. Fach management group has subgroups 
established according to certain specific differences among the soils. 

The physical suitability of the soils for agriculture has been esti- 
mated on the basis of the experience of farmers, extension workers, 
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experiment station personnel, soil conservationists, soil surveyors, and 
others who work with the soil. By comparisons on a given farm and 
between farms, the soils were listed in the order of their usefulness for 
agriculture under present conditions. If information based on agri- 
cultural experience with the soil was lacking, the soil was assigned to 
a group by comparing its characteristics with those of related soils for 
which agricultural information was available. 

In the following pages a short discussion of the general character- 
istics of each management group is given. After each group, its sub- 
groups are separately discussed. Suitable crop rotations and other 
management, practices are sugeested for each subgroup. 

The suggestions are based upon information from the University 
of Wisconsin. Further research, or changes in the types of farming 
and crops grown, will change the patterns of management best adapted 
to each soil. It is suggested that the reader refer to the most recent 
publications of the Wisconsin Agricultural Experiment Station and 
the Agricultural Extension Service on soils and crops. For up-to-date 
information on soil tests and amounts and kinds of fertilizer and lime 
to apply, consult the county agricultural agent, 


MANAGEMENT GROUP 1—GOOD CROPLAND 


In managenient group 1 is the good to excellent cropland of Barron 
County. The soils of this group differ in degree of profile develop- 
ment, type of parent material, color, structure, and in other respects, 
but they are similar in general physical suitability for crops. 

These soils have no serious limitations on their use. They are al- 
most free of stones, and the slopes are not. steep enough to interfere 
with tillage. Erosion is only a slight linzard and is easily controlled. 
The soils are not severely eroded. All are strongly acid, and all are 
well drained. Air, water, and plant roots penetrate readily. Good 
tilth is easily maintained. 

All soils of this group have a better supply of plant nutrients than 
other soils of the county, but even the most fertile of them needs fer- 
tilizers for some crops. The organic-matter content is relatively low. 
Allof the soils of this group need nitrogen, phosphorus, potassium, and 
lime. For some crops, minor elements should be added. The amounts 
to be added depend on natural fertility, previous fertilization, crops 
to be grown, and other practices. 

This group covers 173,150 acres, or 380 percent, of the county. Esti- 
mated ylelds under two levels of management are given in table 8. 


Management subgroup 1-A 


Antigo silt loam, nearly level (0 to 2 percent slopes). 
Campia silt loam, nearly level (0 to 2 percent slopes). 
Otterholt silt loam, nearly level (0 to 2 percent slopes). 
Santiago silt loam, nearly level (0 to 2 percent slopes). 

The soils of subgroup 1-A occupy 40,900 acres in Barron County. 
Except for the Santiago silt loam, all have developed from deep 
silty material and overlie moderately permeable to rapidly permeable 
substrata. The soils have a high water-holding capacity, are well 
drained, and are very easy to manage and to conserve. The organic- 
matter content of each is relatively low. 
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All areas need lime to produce clover and alfalfa successfully. 
Where a good level of fertility is maintained, these soils can be used 
intensively for corn, oats, clover, alfalfa-bromegrass mixtures, and 
such special crops as peas, potatoes, and rutabagas. 

Crop rotations suitable for subgroup 1-A soils are as follows: 

Corn, oats, and alfalfa-bromegrass for 2 years. 

Corn, oats, and red clover-timothy for 2 years. 

Corn, oats, alfalfa-bromegrass for 2 years, and peas. 

Corn, oats, red clover-timothy, and potatoes. 

Corn for 2 years, oats, and alfalfa-bromegrass for 2 years. 
Management Subgroup 1-B 


Antigo silt loam, gently sloping (2 to 6 percent slopes). 
Antigo silt loam, shallow, nearly level (0 to 2 percent slopes).' 
Arland silt loam, gently sloping (2 to 6 percent slopes). 
Campia silt loam, gently sloping (2 to 6 percent slopes). 

Gale silt lonm, gently sloping (2 to 6 percent slopes). 
Otterholt silt loam, gently sloping (2 to 6 percent slopes). 
Santiago silt loam, gently sloping (2 to 6 percent slopes). 


‘The color grouping on the map erroneously lists this soil In management subgroup 1—-A. 


This subgroup covers 96,650 acres. The soils are similar to those of 
management subgroup 1—A, but their slopes are slightly steeper, and 
erosion control is a little more difficult. 

The silt loam surface layer of the soils of this group is easily tilled. 
The soils are well drained and permeable, and they have a high water- 
holding capacity. They are moderately fertile, but they need the 
fertilizer elements that all the soils of management group 1 need. 
Rotations should be longer than for soils of group 1-A and should 
include one more year of hay or pasture, especially on the steeper 
slopes. On sloping land, stripcropping or terracing is advisable. 

Crop rotations suitable for subgroup 1-B soils are as follows: 

Corn for 2 years, oats, and qifalta-beomelrase for 3 years (if 
contoured). 

Corn, oats, red clover-timothy, and potatoes (if contoured). 

Corn, peas or oats, and alfalfa-bromegrass for 2 years. 

Corn, peas, red clover-timothy, and potatoes. 

Steeper areas should be seeded and cultivated on the contour. 
Waterways in the draws should be grassed. 


Management subgroup 1-C 


Antigo silt loam, shallow, gently sloping (2 to 6 percent slopes)." 
Milaca silt loam, gently sloping (2 to 6 percent slopes). 

Onamia loam, nearly level (0 to 2 percent slopes). 

Onamia loam, gently sloping (2 to 6 percent slopes). 


The color grouping on the map erroneously lists this soll in management subgroup 1-B. 


These soils cover 35,600 acres in Barron County. Slopes range 
from 0 to 6 percent, but slopes of 2 to 3 percent are most common. 
These soils have management requirements similar to those of sub- 
group 1-B, but average yields are somewhat lower because their water- 
holding capacity is lower. Drought may damage crops during some 
seasons. 

These soils have moderate fertility and respond well to lime and 
fertilizer. An appropriate rotation for these soils would consist of 
corn, oats, and alfalfa-bromegrass for 2 years. 
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The steeper areas should be seeded and cultivated on the contour 
if possible. 


MANAGEMENT GROUP 2—-FAIR TO GOOD CROPLAND 


The soils of management group 2 generally have moderate pro- 
ductivity for most of the crops grown in the county, but each has one 
or more characteristics unfavorable to agriculture. Such handicaps 
as low fertility, natural susceptibility to erosion, poor drainage, ex- 
cessive drainage, or stoniness may lower the yields or make the soil 
a little harder to work and to conserve. 

These soils are not so good for crops as any of the soils of manage- 
ment group 1, but they are better than any soil in management group 
3. The soils of group 2 are not extremely stony, severely eroded, 
or steep. Their physical properties are moderately favorable for 
tillage and for normal circulation and retention of moisture. The 
soils can be conserved by suitable management practices. All of 
these soils need nitrogen, phosphorus, potassium, and lime for crops 
and pasture, and some minor elements for special crops, 

This management group covers 125,850 acres, or nearly 23 percent 
of the county. Estimates of yields to be expected under two levels 
of management are given in table 8. 


Management subgroup 2-A 


Arland fine sandy loam, gently sloping (2 to 6 percent slopes). 
Hixton loam, gently sloping (2 to G percent slopes). 
Milaca fine sandy loam, gently sloping (2 to 6 percent slopes). 

There are 4,000 acres of these soils in Barron County, inostly in the 
southern part. The soils are well drained, permeable, and easily 
managed. Surface textures range from fine sandy loam to loam. 
The fertility level is somewhat lower than for the silt loam soils of 
management group 2, and yields are lower unless fertilizer is applied. 
Iixcept on the steeper slopes, erosion is not a hazard if the fertility 
level and organic-matter content are maintained. 

The following rotations are suitable for soils of management sub- 
group 2-A: 


Corn, oats, and red clover-timothy for 2 years (with contouring 
or stripcropping). 
Oats and clover-timothy pasture. 


If alfalfa-bromegrass mixtures are grown on these soils, the small 
grain in the rotation will need larger amounts of 0-20-90 fertilizer 
than if clover-timothy mixtures are grown. 


Management subgroup 2-B 


Arland fine sandy loam, sloping (6 to 10 percent slopes). 
Hixton fine sandy loam, sloping (2 to 10 percent slopes). 
Hixton loam, sloping (6 to 10 percent slopes). 

Milaca fine sandy loam, sloping (6 to 10 percent slopes). 
Milaca silt loam, sloping (6 to 10 percent slopes). 
Onamia loam, gently rolling (6 to 10 percent slopes). 


The 10,300 acres in this subgroup consist mainly of line sandy loams 
and loams, which developed from various parent materials. The soils 
have lower fertility and lower water-holding capacity than the silt 
loams of management group 2, and the slopes need greater care to 
prevent erosion damage. They should have a grass cover for longer 
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periods in each rotation than the more nearly level soils. Terraces or 
stripcropping should be used on slopes more than 100 feet in length. 
Shorter slopes should be planted and cultivated on the contour if 
possible. 

Following are two rotations suitable for soils in this subgroup: 

Corn, oats, and alfalfa-bromegrass for 2 years. 
Oats, and red clover-timothy pasture for 2 years. 

The organic-matter content and the fertility level of these soils must 
be increased and maintained to get the best yields. Side dressings of 
nitrogen, especially for corn, would be very good when the early part 
of the growing season is cool. 


Management subgroup 2-C 


Antigo silt loam, sloping (6 to 10 percent slopes). 

Antigo silt loam, shallow, gently rolling (6 to 10 percent slopes). 
Arland silt loam, sloping (6 to 10 percent slopes). 

Gale silt loam, sloping (6 to 10 percent slopes). 

Otterholt silt loam, sloping (6 to 10 percent slopes), 

Santiago silt loam, sloping (6 to 10 percent slopes). 

Santiago silt loam, eroded, sloping (6 to 15 percent slopes). 

The total area of these soils is 33,675 acres. The soils are moder- 
ately fertile and have a good water-holding capacity. They are 
friable and easy to till, but their slopes cause a moderate erosion 
hazard. rosion usually can be controlled by contouring and by 
maintaining the fertility level and organic-matter content of the soils. 
Stripcropping and terracing are usually necessary on the longer slopes. 

Two rotations suitable for these soils are as follows: 

Corn, oats, and red clover-timothy pasture. 
Corn, oats, and red clover-timothy for 2 years. 

One small area of Santiago silt loam, eroded, sloping, is included in 
this subgroup. It needs special management to prevent further ero- 
sion damage. Corn is not 1 suitable crop for these eroded slopes. 


Management subgroup 2-D 


Antigo silt loam, shallow, sloping (10 to 20 percent slopes). 
Arland silt loam, strongly sloping (10 to 15 percent slopes). 
Otterholt silt loam, strongly sloping (10 to 15 percent slopes). 
Santiago silt loam, strongly sloping (10 to 15 percent slopes). 

These soils occupy 7,275 acres in the county. They have high water- 
holding capacity, good tilth, and moderate fertility. Rotations 
should include 8 to 4 years of hay or pasture. Shorter rotations can 
be used on terraced fields, but a high fertility level must be maintained 
to get good yields. 

Rotations suitable for these soils are as follows: 

Corn, oats, and alfalfa-bromegrass for 3 years. 
Oats, and alfalfa-bromegrass pasture for 2 years. 

These strongly sloping silt loams need special care to prevent ero- 
sion. It is important to maintain their organic-matter content. 
Slopes more than 100 feet in length should be stripcropped or terraced. 
All tillage on the shorter slopes should be on the contour. 


Management subgroup 2-E 


Brill silt loam, nearly level (0 to 2 percent slopes). 
Crystal Lake silt loam (0 to 2 percent slopes). 

Freeon silt loam, nearly level (0 to 2 percent slopes). 
Spencer silt loam, nearly level (0 to 2 percent slopes). 
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These silt loams, covering 4,800 acres, are moderately well drained. 
Their nearly level surfaces are not damaged by erosion. Surface water 
is the greatest hazard to crops. 

The following rotations are suitable for soils of management sub- 
group 2-E: 

orn, oats, and red clover-timothy for 2 years. 
Corn for 2 years, oats, and alfalfa-bromegrass for 2 years. 

Removal of surface water will allow successful growing of alfalfa- 
bromegrass mixtures. 


Management subgroup 2-F 


Crystal Lake loam (0 to 2 percent slopes). 
Scott Lake sandy loam (0 to 2 percent slopes). 

These outwash soils occupy 1,600 acres in broad, flat areas. They are 
imperfectly drained because they have a high water table and receive 
seepage from higher ground. 

A. good rotation for these soils is peas, rye, and red clover-timothy 
for 2 years. Corn and oats can also be grown. Because of the high 
water table, alfalfa does not grow well. 


Management subgroup 2-G 


Brill silt lonm, gently sloping (2 to 6 percent slopes). 
Chaseburg silt loam (2 to 6 percent slopes). 

Freeon silt loam, gently sloping (2 to 6 percent slopes). 
Milaca silt loam, undulating (0 to 6 percent slopes). 
Spencer silt loain, gently sloping (2 to G percent slopes). 

This subgroup covers 38,600 acres and consists mostly of moderately 
well drained silt loams. The Milaca silt loam is well drained, but it has 
heen placed in this subgroup because the many small areas of imper- 
fectly drained soils associated with it make special management neces- 
sury. Most of the soils have mottled subsoils, which indicates that 
they are wet during early spring. This tends to delay planting of 
spring grains. 

Two suitable rotations are as follows: 

Corn, oats, and red clover-timothy for 2 years. 

_ Peas, rye, and red clover-timothy pasture for 2 years. 

Soils of management subgroup 2-G are poorly suited to alfalfa, 
unless the excess surface water that accumulates in rainy seasons can 
be removed. Diversion terraces are useful for this purpose, but it is 
hard to terrace undulating slopes such as those of Milaca silt loam. 


Management subgroup 2-H 


Freeon silt loam, sloping (6 to 10 percent slopes). 
Milaca silt loam, gently rolling (6 to 10 percent slopes). 
Spencer silt loam, sloping (6 to 10 percent slopes). 

There are 5,500 acres of these soils in the county. They have moderate 
fertility, moderate permeability, and a high water-holding capacity. 
The Spencer and Freeon soils are moderately well drained. Erosion 
is a hazard on soils of this subgroup, and the longer slopes should be 
stripcropped or terraced. 

Rotations good on these soils are as follows: 

Corn, oats, and red clover-timothy pasture for 2 years. 
Oats and red clover-timothy for 2 years. 
Peas, rye, and red clover-timothy for 2 years. 
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Alfalfa can be grown if excess surface water is removed in wet sea- 
sons and if the fertility level is maintained, The gently rolling relief 
of the Milaca silt loam makes it difficult to install surface or internal 
drainage. 


Management subgroup 2-I 


Almena silt loam, gently sloping (2 to 6 percent slopes). 
Freer silt loam, gently sloping (2 to 6 percent slopes). 

This management subgroup covers 20,100 acres. The soils are some- 
what poorly drained and ald, especially in spring. Corn for grain 
is often damaged by frost, either early in spring or late in fall. The 
fertility level of these soils is moderate. They hold considerable mois- 
ture and may receive seepage from higher ground. 

The following rotations are suggested : 

Corn, oats, and red clover-timothy for 2 years. 
Corn, oats, and red clover-timothy pasture. 

These soils are well suited to alfalfa-bromegrass mixtures only if 
excess surface water is removed during wet seasons. Diversion terraces 
are helpful on Jong slopes. If soil fertility is maintained, excellent 
yields of oats, hay, and pasture can be expected. 


MANAGEMENT GROUP 3—FAIR TO POOR CROPLAND 


The soils in management group 3 are fair to poor for crops under 
farming practices now used. The suitability of each soil for the crops 
commonly grown in the county is limited by one or more of the follow- 
ing characteristics: Low fertility, shallowness, steep slopes, stoniness, 
poor drainage, or erosion damage. The best use for these soils depends 
on the use made of other soils on the farm and on the need for cropland 


or pasture. Nearly 12 percent of the county, or 67,550 acres, is covered 
by these soils. 


Management subgroup 3-A 


Arland fine sandy loam, strongly sloping (10 to 15 percent slopes). 
Hixton fine sandy loam, strongly sloping (10 to 15 percent slopes). 
Hixton loam, strongly sloping (10 to 15 percent slopes). 

Milaca fine sandy loam, strongly sloping (10 to 20 percent slopes). 
Milaca silt loam, strongly sloping (10 to 20 percent slopes). 

These soils occupy 5,850 acres. They are droughty because the 
have fairly shallow A and B horizons. The erosion hazard is mod- 
erate, and fertility is relatively low. Stripcropping and terracing 
are desirable for all of these soils. 

Rotations suitable for these soils are: 

Corn, oats, and alfalfa-bromegrass for 2 years. 
Oats, followed by clover-timothy pasture for 2 years. 
Corn, oats, and red clover-timothy pasture for 2 years, 

Both corn and oats need nitrogen fertilizer. Alfalfa-bromegrass 
mixtures do well on these soils when the fertility level is maintained. 
To get. the best crop yields the organic-matter content should be main- 
tained and water should be conserved. 


Management subgroup 3-B 


Chetek sandy loam, sloping (6 to 10 percent slopes). 
Chetek sandy loam, gently rolling (6 to 10 percent slopes). 
Cloquet sandy loam, undulating and gently rolling (2 to 10 percent slopes). 
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Barron County has 3,700 acres of these soils. The subsoils are sandy 
or gravelly. Fertility is relatively low, but the soils are permeable and 
easy to cultivate under a wide range of moisture conditions. Strip- 
cropping is needed to conserve moisture on the longer slopes. The 
rotation suggested for these soils is corn, oats, and alfalfa-bromegrass 
for 3 years. 

Yields are fairly low unless organic matter and mineral fertilizer 
are applied heavily. 


Management subgroup 3-C 


Burkhardt loams and sandy loams (0 to G percent slopes). 

Chetek sandy loam, nearly level (0 to 2 percent slopes). 

Chetek sandy loam, gently sloping (2 to 6 percent slopes). 

Chetek sandy loam, undulating (0 to 6 percent slopes). 

Chetek sandy loam, shallow, nearly level (0 to 2 percent slopes). 
Chetek sandy loam, shallow, gently sloping (2 to 6 percent slopes). 

The soils of this subgroup cover 20,925 acres; they are underlain by 
stratified sands and gravel at depths of 12 to 30 inches. The soils are 
well drained and permeable, but droughty. They are very easy to 
cultivate and conserve. 

Rotations suitable for these soils are as follows: 

Corn, oats, and red clover-timothy a for 2 years. 
Corn, oats, and alfalfa-bromegrass for 3 years. 

Unless the moisture-holding capacity of these soils is improved by 
increasing their organic-matter content, yields will be low. Fertility 
should be increased by using fertilizers. 


Management subgroup 3-D 


Boone loamy fine sand, gently sloping (0 to 6 percent slopes). 

Omega loamy sand, nenrly level (0 to 2 percent slopes). 

Omega loamy sand, sloping (6 to 10 percent slapes) = 

Omega loamy sand, gravelly subsoil, nearly level (0 to 2 percent slopes). 
Omega loamy sand, gently sloping (2 to 6 percent slopes). 

Omega loamy sand, gravelly subsoil, gently sloping (2 to 6 percent slopes). 


1The color grouping on the map erroneously lists this soll In management subgroup 3-B. 

A total of 16,050 acres is covered by these soils. They are permeable 
and easy to cultivate over a wide range of moisture content, but they 
are extremely droughty during dry periods. The water-holding ca- 
pacity and the fertility level are low. Stripcropping and the planting 
of shelterbelts would’ help to prevent wind erosion and to conserve 
moisture. 

The following rotations are suitable for this subgroup : 

Corn, oats, and alfalfa-bromegrass pasture for 3 years. 
Oats and red clover-timothy for 2 years. 
Beans, rye, and alfalfa-bromegrass for 3 years. 

Liberal applications of fertilizers are needed. It is very important 
to increase the water-holding capacity by building up the supply of 
organic matter. Rotations that maintain a grass cover for 3 to 4 
years in each rotation period are advisable. 


Management subgroup 3-E 
Almena silt loam, nearly level (0 to 2 percent slopes). 
Comstock silt loam (0 to 2 percent slopes). 
Comstock loam (0 to 2 percent slopes). 
Freer silt loum, nearly level (0 to 2 percent slopes). 
Poskin silt loam (0 to 2 percent slopes). 


There are 18,200 acres of this management subgroup in Barron 
County. The use of the soils is limited by poor drainage. Artificial 
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drainage should be established where feasible. Erosion is not a haz- 
ard because the soils are nearly level. 

The following rotations are suitable for these soils: 

Oats for 2 years, and red clover-timothy for 2 years. 
Corn, oats, and red clover-timothy for 2 years. 
Oats, and red clover-timothy pasture for 2 years. 

Corn does well in some years, but the soils are wet in spring and 
fall, and the growing season is therefore so short that corn may not. 
mature. Frost heaving is likely to damage alfalfa. Clover-timothy 
hay, pasture, and oats are commonly grown. 


Management subgroup 3-F 


Almena silt loam, sloping (6 to 10 percent slopes). 
Altoona silt loam (2 to 6 percent slopes). 
Freer silt loam, sloping (6 to 10 percent slopes). 

This group of soils occupies 2,825 acres. Most of them are poorly 
drained because of seepage from higher slopes. Some level areas of 
Altoona silt loam have a high water table. Erosion is a moderate 
hazard. Drainage-type terraces are desirable on long slopes. 

Rotations suggested for these soils are as follows: 

Corn, oats, and red clover-timothy for 2 years. 
Corn, oats, and alfalfa-bromegrass for 3 years. 
Corn, oats, and red clover-timothy pasture for 2 years. 

Alfalfa-bromegrass mixtures will not do well on these soils unless 
excess moisture is removed during wet seasons. 


MANAGEMENT GROUP 4—POOR TO VERY POOR CROPLAND 


This group of soils is poor to very poor for crops. Each is so diffi- 
cult to work or to conserve, or both, Aas it cannot very well be culti- 
vated. However, there is enough fertility and moisture to support a 
moderate cover of pasture plants. Under farming systems now used, 
pastures on these soils are fair to good. 

A few areas are used for crops, to meet the needs of a particular 
farm unit, but most of the soils are in forest or permanent grass. 
Soils of this management group cover 68,525 acres, or 11 percent of 
the county. 


Management subgroup 4-A 
Arland fine sandy loam, moderately steep and steep (15 to 30 percent 
slopes). 
Hien nae sandy loam, moderately steep (15 to 20 percent slopes). 
Milaca silt loam, rolling (10 to 15 percent slopes). 
Pitted outwash, rolling (10 to 15 percent slopes). 

The 7,575 acres in this management subgroup consists of soils 
derived from various kinds of parent materials. AJ} the soils are 
relatively low in fertility and are difficult to cultivate. They are best 
suited to bluegrass or alfalfa-bromegrass pasture. It is essential that 
overgrazing be prevented, and that a good sod be maintained at all 
times. If the fertility has been increased enough by fertilizers or 
manure, an occasional hay crop can be harvested. 


Management subgroup 4-B 


Acland silt loam, moderately steep (15 to 20 percent slopes). 
Gale silt loam, strongly sloping (10 to 15 percent slopes). 
Hixton loam, moderately steep (15 to 30 percent slopes). 
Santiago silt loam, moderately steep (10 to 30 percent slopes). 
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The 3,300 acres in this subgroup are made up of soils that are diffi- 
cult to manage and to cultivate because of their steep slopes. The soils 
are permeable and well drained. They can be used for pastures of 
alfalfa-bromegrass or bluegrass. The pastures should not be over- 
grazed. Moderate to good yields can be expected where the fertility 
level is maintained. An occasional hay crop can be harvested from 
alfalfa-bromegrass pastures. 


Management subgroup 4-C 
Arland silt loam, eroded, strongly sloping (10 te 14 percent slopes). 
Gale silt loam, eroded, sloping and strongly sloping (6 to 15 percent slopes). 
Hixton loam, eroded, strongly sloping (10 to 20 percent slopes). 

Severe erosion has removed more than two-thirds of the surface 
soil from the 2,400 acres in this management subgroup. These soils 
could be reclaimed by using large amounts of manure and fertilizer 
to restore fertility, and by then planting « mixture of pasture plants 
and oats. The pasture cover should be allowed to remain on the soil 
for several years. 


Management subgroup 4-D 
Almena stony silt loam, gently sloping (0 to 6 percent slopes). 
Freer stony silt loam, gently sloping (2 to 6 percent slopes). 
Santingo stony silt loam, sloping (6 to 10 percent slopes). 
Santiago stony silt loam, strongly sloping (10 to 20 percent slopes). 

The 6,125 acres in this management, subgroup consists of soils that 
are so stony that cultivation or even pasture renovation is not prac- 
ticable. The areas that are still forested should not be cleared. For 
areas already cleared, bluegrass pasture is suggested as a good use. 
Lime and fertilizers should be added to improve yields. Nitrogen 
added in the spring will increase yields of pasture plants. 


Management subgroup 4~E. 


Adolph silt loam (0 to 2 percent slopes). 

Alluvial land. 

Auburndale silt loam (0 to 6 percent slopes). 

Barronett silt lonm (0 to 2 percent slopes). 

Barronett loam (0 to 2 percent slopes). 

Milaca-Cloquet-Pent complex, undulating (2 to 6 percent slopes). 
Milaca-Cloquet-Veat complex, gently rolling (6 to 10 percent slopes). 
Wallkill silt loam (0 to 2 percent slopes). 

Warman silt loam (0 to 2 percent slopes). 

Warman loamy fine sand (0 to 2 percent slopes). 

Warman loamy sand, gravelly subsoil (0 to 2 percent slopes). 

The 49,125 acres in this subgroup consists of very poorly drained 
soils. The soils developed from various kinds of parent material. 
All occur in level to slightly depressed aveas where water is often 
ponded for part of each season. 

Most areas of these soils are in forest and should not be cleared. 
Auburndale and Barronett soils are mostly cleared and used for grass 
and hay. Cleared areas produce fair pasture, but crop yields are poor 
unless excess surface water ean be removed. Reed canarygrass for 
hay and pasture is the most suitable crop if the soils are not drained. 

Drainage of these soils improves yields. Drained arens may be enl- 
tivated according to the suggestions given for subgroup 3-E. Lime 
should be applied at the rate of 3 tons per acre every 10 years. On 
some areas, yields can be increased by heavier applications of nitrogen 


fertilizer in spring. 
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Group 5 soils are very poor for crops or pasture under farming 
practices now used. ‘They are so difficult to work or so difficult to 
conserve, or both, that it generally is not practical to cultivate them. 
Fach soil has one or more of the following undesirable features: 
Steep slopes or hiJliness, many loose stones, many bedrock outcrops, 
severe erosion, or very poor drainage. Many of the soils are also low 
in fertility, or are excessively drained, or are very acid. Asa result of 
these undesirable characteristics, cultivated crops and pasture plants 
produce very little, and tillage with common farm implements is very 
difficult or impossible. 

The soils of group 5 are best suited to forests, even though trees 
often grow more slowly than on soils of the other management groups. 
These soils differ so widely in physical characteristics that they vary 
in suitability for different kinds of trees. Available information on 
the productive capacity of various soils for forest products is limited. 
Yields depend on the type of soil, the kinds of trees and the density 
of the stand, and the management practices. 

Although these soils should be in forest, farmers sometimes find it 
necessary to use small areas for crops or pasture. For this reason, table 
8 has yield estimates for the crops that are occasionally grown on these 
soils. 

Management group 5 makes up 20 percent of the county, or 112,205 
acres. 


Management subgroup 5-A 


Hixton fine sandy loam, steep (20 to 30 percent slopes). 

Milnea silt loam, hilly (15 to 30 percent slopes). 

Milaca silt loam, steep (20 to 35 percent slopes). 
Milaca-Cloquet-Peat complex, rolling (10 to 15 percent slopes). 
Milaca-Cloquet-Peat complex, hilly (15 to 30 percent slapes). 
Santiago stony silt lonm, steep (20 to 30 percent slopes). 

Stony steep land (20 to 45 percent slopes). 

The soils of subgroup 5-A occupy 63,950 acres. Surface texture: 
range from silt loam to fine sandy loam. The soils are too steep for 
crops or pasture, except under very unusual conditions. They are well 
suited to white and Norway pines and the native hardwoods. 

Any areas of these soils that have not been cleared should be left 
in forest. Cleared areas should be reforested. New plantings should 
include white and Norway pines, red and white oaks, elm, basswood, 
ash, and maple. Selective cutting should be practiced, and the 
woodland should be protected from fire and grazing. 


Management subgroup 5-B 


Arland fine sandy loam, eroded, strongly sloping (10 to 15 percent slopes). 
Hixton fine sandy loam, eroded, strongly sloping (6 to 15 percent slopes). 
Hixton fine sendy loam, eroded, steep (20 to 30 percent slopes). 

This subgroup is made up of 2,225 acres of severely eroded soils. 
Two-thirds or more of the surface layer has been lost, and in many 
places some of the subsoil. Because they have a sandy surface layer, 
very low fertility, and steep slopes, these soils should not be culti- 
vated or put to any use except forestry. White and Norway pines 
should be planted on cleared areas. Special care should be taken to 
prevent erosion while the trees are small. 
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Management subgroup 5-C 


Boone loamy fine sand, strongly sloping (10 to 15 percent slopes). 

Boone loamy fine sand, steep (20 to 30 percent slopes). 

Cloquet sandy loam, rolling and hilly (10 to 20 percent slopes). 

Cloquet sandy loam, hilly (15 to 30 percent slopes). 

Omega loamy sand, strongly sloping (10 to 20 percent slopes). 

Omega loamy sand, gravelly subsoil, sloping and strongly sloping (6 to 15 
percent slopes). 

Pitted outwash, hilly (10 to 20 percent slopes). 

Terrace escarpment, strongly sloping (10 to 20 percent slopes). 

Terrace escarpment, moderately steep (15 to 30 percent slopes). 

These soils cover 5,230 acres. They are sandy and shallow, and 
consequently unsuited to pasture or to cultivated crops. They can best 
be used for forests of jack pine and Norway pine. White pine, oak, 
maple, and basswood will also grow. Forest stands should be pre 
from fire and from overgrazing, and selective cutting should be 
practiced. 


Management subgroup 5-D 


Adolph stony silt loam (0 to G6 percent slopes). 
Peat and muck, 
Riverwash. 

These wet soils, covering 40,800 acres, cannot be drained or culti- 
vated. Riverwash and the Adolph soil are very stony. The soils sup- 
port a forest tolerant of wet conditions. New plantings should include 
willow and birch, and tamarack seedlings should be encouraged. 


Estimated Yields 


Estimated average acre yields for the principal crops are given 
for each soil in table 8. The estimates are based primarily on imter- 
views with farmers and on the results obtained by the University of 
Wisconsin on the experimental plots located within the county. They 
are presented only as estimates of the average production that can be 
expected over a period of years under each of two levels of manage- 
ment. 

Yields to be expected from these soils under ordinary management 
ave given in columns A. Ordinary management includes the use of 
manure, starter fertilizer for corn, and little or no fertilizer for oats 
or hay. Columns B show what yields can be expected from these same 
soils when they are more carefully managed. More careful manage- 
ment includes the addition of lime as needed, heavier applications of 
fertilizer for corn, the use of fertilizer for both oats and hay, and other 
practices suggested in the section on management groups. Under 
careful management, potatoes and other special crops are heavily fer- 
tilized, and insects are controlled. 

High crop yields year after year are usually the result of good soil, 
good management, or both. Low yields may be caused by an inferior 
soil; by attempts to grow crops that are not adapted to the soil; by 
faulty management; or by such hazards to crop production as weather, 
insects, and diseases. If the crop yields on a certain soil do not com- 
pare favorably with those listed in the table, it would pay to examine 
the managment practices used on the farm. Fiven higher yields than 
those given are possible, and profitable, on certain soils. They can be 
obtained by heavy applications of nitrogen, phosphorus, potassium, 
and possibly by the use of minor elements such as boron. 
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Capability Groups of Soils 


The capability grouping of soils is an arrangement according to 
relative suitability for crops, grazing, forestry, or wildlife, and to the 
risk of erosion or other damage. Soils that are nearly level, well 
drained, free from overflow, fairly fertile, and not otherwise limited 
are placed in class I. They are widely adaptable and the user of them 
has many choices open to him. He can use his class I soils for crops 
without special practices and can choose one of several cropping sy- 
stems, or if he wishes he may use the soil for pasture or for some other 
purpose. 

Soils are placed in class I if they are a little less widely adaptable 
and thus more limited than those in class I. A gently sloping soil, 
for example, must be farmed on the contour, kept under vegetation 
most of the time, or handled in some other manner to control ero- 
sion. Other soils may be in class II because they are too droughty, 
too wet, or limited in depth. 

Class III soils have more narrow adaptations for use or more strin- 
gent management requirements than class IT soils, but they can be used 
for regular cropping. Other soils that are more limited and have 
narrower crop adaptations than those of class ITI, but are still usable 
for tillage part of the time or with special precautions, are placed 
in class IV. 

Soils not suitable for cultivation, or on which cultivation is not 
advisable, are in classes V, VI, VII, or VIII. Class V includes soils 
not subject to erosion but unsuitable for cultivation because of stand- 
ing water or frequency of overflow. Class VI contains the soils 
which are steep or droughty or have other serious limitations but 
will produce fairly good amounts of forage or forest products. As 
a rule, class VI soils should not be cultivated, but some of them can 
safely be disturbed enough to prepare them for orchards, tree crops, 
or extremely long-time pastures. Soils in class VII are more limited 
than those in class VI and usually give only fair or poor yields of 
forage or wood products. Soils in class VIII are so severely limited 
that they produce little useful vegetation. They may make attractive 
scenery, or may be parts of useful watersheds. Some have value for 
wildlife. 

Subclasses: Since the broad capability classes are based on total 
suitability of the soils for different uses, one class usually contains 
different kinds of soils. The kinds of management problems then 
differ because the soils are different. Class IT soils in this county, 
for example, consist of some undulating and gently sloping soils sub- 
ject to erosion, some nearly level soils needing supplementary drain- 
age or protection from overflow, and some other soils that have enough 
sand and gravel in the profile to be slightly droughty. It is con- 
venient to recognize, within the broad classes, capability subclasses 
based on the dominant kind of limitation. As many as four sub- 
classes may be recognized, according to these dominant limitations 
or risks: Risk of erosion (e), excess water (w), shallow or droughty 
soils (s), or unusually hazardous climate (c). The subclass is de- 
noted by a small letter following the class number, such as Ie, ITw, 
Tis, or IIe. 
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84 SOIL SURVEY SERIES 1948, NO, 1 


CAPABILITY CLASSES AND SUBCLASSES IN BARRON COUNTY 


Capability classes and subclasses in Barron County are given in 
the following list. The brief description of each subclass gives the 
general nature of the soils but is not a complete description. 


CLASS I.—Soils safe for use under intensive cultivation, without 
special practices to control runoff or erosion, snd which may be 
expected to produce high yields with good soil and crop management. 
No subclasses of class I are used. 

CLASS IT.—Soils that can be used for tilled crops but under slight 
risks of erosion or other slight limitations. 

IIe: Undulating to gently sloping moderately well drained to 
well-drained soils. 

Iiw: Nearly level soils that need some supplemental drainage. 

IIs: Nearly level to gently sloping soils that are slightly droughty. 

CLASS IIT.—Soils that can be used for tilled crops, but under mod- 

erate risks of erosion or other important limitations. 
IiTe: Gently rolling to sloping soils. 
IIIw: Poorly drained and imperfectly drained soils. 
IIIs: Nearly level to sloping droughty soils. 

CLASS IV.—Soils that have severe limitations or high risks of soil 
damage when used for cultivation and when so used require special 
management, 

TVe: Dominantly, strongly sloping soils subject to erosion, witli 
inclusions of moderately steep, rolling, and hilly soils. 

IVw: Imperfectly drained to poorly drained soils, 

IVs: Sandy, droughty soils. 

CLASS V.—Soils not subject to erosion but totally unsuited to culti- 
vation because of standing water or frequency of overflow. 

Vw: Low, wet soils. 

CLASS VI.—Soils too steep, too sandy, or too wet for cultivation 
except to reseed long-growing forage or for tree planting. 

Vie: Moderately steep, sloping, strongly sloping, and hilly soils. 
VIs: Sloping, strongly sloping, hilly, and steep sandy droughty 
soils. 

CLASS VII.—Soils unsuited to cropping because of erosion, stoni- 
ness, droughtiness, ov limited depth. 

VITe: Stony steep land. 
VIIs: Moderately steep to strongly sloping droughty soils. 

CLASS VIII.—Very steep, sandy, stony, rocky, or wet soils not 
suited to the commercial production of crops. They may have use 
for wildlife food and shelter areas, or for recreational or water- 
yielding purposes. 

VITIs: Riverwash. 
The capability class and subclass for each soil is shown in the 
following list: 
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Capability class 


and subclass 

Adolph silt loam (Aa)..-.--------------------------- ----- Vw 
Adolph oy silt: loam: (AB) ic. c622sooeeus oes eceeeeecuges Vw 
Alluvial land: (AC) 2. ct coos opee ee Seo Soe enc cee seca Vw 
Almena silt loam: 

Gently sloping: (AD) ssctoe sees eee ec cece cece ses ccs IlIw 

Nearly level (A®)2222cncsu ese cee eee ep aueeecke cds IIlw 

Slopiig (AP) 220-4 soncpeiseretesedeacces te asboecoeceawmeas ITIw 
Almena stony silt loam, gently sloping (Ac)..--.-----..--------- Vw 
Altoona silt loam (Au) ._..-----.-.--------------------------- Iltw 
Antigo silt loam: 

Gently ‘sloping (Al)... .---+-52264-45-04- eee steeeeeeceece TIs 

Nearly level. (Ad) ..25 o200 00 y eon sede ue wee eb eee a af 

SIOpINg: (AG) coos esa eee eee eres ceed neeeeeee IIIs 
Antigo silt loam, shallow: 

Gently rolling (AkK)--.-------.---------------~----------- Ils 

Gently sloping (AL)__..-..--------..-----.----..-------.- Ils 

Nearly level (Am)___-_------.-----.-------------_----__- IIs 

Sloping (AN) -c este eee ccedutas bed detec emeewlne TVs 
Arland fine sandy loam: 

Froded, strongly sloping (Ar)_____--_._-.-.-.-----------_- IVs 

Gently sloping (AQ) -<--50.2--0.ceecescccheeesoodecocomen Ills 

Moderately steep and steep (AR)-_--.---.---.------------- TVs 

Sloping (As)__--------.--------------------------------- IIfs 

Strongly sloping (Ar).---.------------------------------- IVs 
Arland silt loam: 

Eroded, strongly sloping (Au)_.__-.--__..--._-.-----_----- Ve 

Gently sloping (AV) .2+-----o-sccccseniene ce wececes con coees Ve 

Moderately steep (Aw)----------------------------------- IVe 

Sloping (AX) sc se sneer ceee oe asenePebeeeeneneecccce sees Tile 

Strongly sloping (AyY)-..--.------------------------------ Ve 
Auburndale silt loam (Az)_.---.---------.------------~------- IVw 
Barronett loam (BaA)_..------------.------------------------- IITw 
Baronett silt loam (Br)__----.-----.-----_---_----------- ee Iliw 
Boone loamy fine sand: 

Gently sloping (Bc)_---.---------------------.----------- IVs 

Steep. (BD) 2u.o cent ete eee Da ete ee ewes Se cace we Vis 

Strongly sloping (Br)---.-------------------------------- Vis 
Brill silt loam: 

Gently sloping: (BG) 22cesec.c20c Se cnersuceee ster tbececwen TIw 

Nearly level (Ba) oc.ccoce scene osc eee ece seule uee ees TIw 
Burkhardt loams and sandy loams (Bk)_--..-.---...-.--------- IIIs 
Campia silt loam: 

Gently sloping (Ca)_.----.------------~------------------ Tle 

Nearly level (Cs) -02-5-2-ce-cccosoesecneen eee ceeeeeeees I 
Chaseburg silt: loam (CT)__.._---.-----.------------- eee eee ITw 
Chetek sandy loam: 

Gently rolling (C6) s..22ccce32ceest enh eed ueueesgioe. IIIs 

Gently sloping (Cp)__.----.--------------.---.----------- Ils 

Nearly level (Ce)_.-_-------------------_-----.----------- IlTs 

Sloping (Ca) cecco sc astcecoeesaeececeodauseceewes wenn IIIs 

Undulating: (Ck) os.02 eee cece sober eee ce eae a tink IlIs 
Chetek sandy loam, shallow: 

Gently sloping (Cr)..__.--------------------------------- IVs 

Nearly level (C@) ccc eoocn ein een eed ecuetewdeaiee IVs 
Cloquet sandy loam: 

Hilly (Cu) ooo cco hoe enceooseceeoee acest eee es Vis 

Rolling and hilly (Cm)__-_--.----------------------------- IVs 

Undulating and gently rolling (Cn) ...----..--.--_-.---.--- IIIs 
Comstock loam (Co)_._..-.-.-----------------------_--------- IiIw 
Comstock silt loam (Cp)__._.---------~.--.--.--------------- IlIw 
Crystal Lake loam (Cr)_.._..---__-.---_------_---------- ee Iiw 
Crystal Lake silt loam (Cs)._.----.----._-_---2 eee eee Ilw 
Freeon silt loam: 

Gently sloping (Fa)_....--------------------------------- Tle 

Nearly level (Fs)_.--...--------------------------------- IIlw 


Sloping (Fc). 2 vcesseesce corer cue ceive eee: Sec ewo ee IIIe 
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Capability class 
: and subclass 
Freer silt loam: 


Gently sloping: (8D) sccce sede weee ceo lke tele ceseeccecie IIIw 
Nearly level (Wb) ..cccse0-<cec5.c-ceceecwececcuceseceunoee IIlIw 
dloping (PF) scceces de ooo elbow co Gteeew ed deveucoct ne, Tilw 
Freer stony silt loam, gently sloping (Pa)--..-----.-...--------- Vw 
Gale silt loam: ° 
Eroded, sloping and strongly sloping (Ga)_----..----------- IVe 
Gently sloping (Gs)_.--...---------------------------- ee IIe 
Slopitie (G0) - ous et cette acs neee eet anetieae Mle 
Strongly sloping (Gp)____-._----------------------------- IVe 
Hixton fine sandy loam: 
Kroded, steep (Ha)._...2.---------------------- eee VIls 
Froded, strongly sloping (HB)-----------.----------------- TVs 
Moderately steep (Hc)..--------------------------------- IVs 
Sloping (HD) 0... cose se beste sce esos IITs 
Steep: (HB) 2 ..cg cee ee ce ees Se ete eee Vis 
Strongly sloping (Hr)_.---------------------------------- IVs 
Hixton loam: 
Trroded, strongly sloping (Ha)...--.-.--------------------- 1Ve 
Gently sloping (Hu)_-..--------------------------------- ITe 
Moderately steep (I[k)_---.------------------------------ Vie 
Sloping (HU) es ceuessceececebecsce seated al eee Ile 
Strongly sloping (Hm)....-------------------------------- IVe 
Milaca-Cloquet-Peat complex: 
Gently rolling’ (MA) .2secc sewn c cee eee cece ce catoesee sees TVe 
VU CNGB) 22a cot ee caeeeeee ele Gebietes ee sec aee Vie 
ROMNE CMG) 22226 Jaden eee ee see. eee eee eo ols 1Ve 
Undnilating (M0)o2) 220 Se re eho nee oe ee ee Iile 
Milaca fine sandy loam: 
Gently sloping (ME) sen22224.. 2edoese re Su eoe a poveeu es IIe 
Sloping: (NE). - es ne dete ewe eS ueceioe ee oe See Ttle 
Strongly sloping (Ma)_._---.----------------------------- IVe 
Milaca silt loam: 
Gently rolling (Mu)____-.---.---------- eee ee IITe 
Gently sloping (Mk).------------------------2----- ee eee IIe 
Willy (Mi) 2ucetecee coces ee eo te tee cttw ooue ke elute Vie 
Rolling? (MM):2s.cccce hace be28 eka le eee eects IVe 
Sloping (MN) sec.22-c02602546 i500 eee econ benceteseuenus ITTe 
Steep: (MG) 2/2822 eet oe eel ee ee eee ewe een ae Vie 
Strongly sloping (Mp).--.-------------------------------- IVe 
Undulating (Wi)ec «eee eco cee es bese eee ce IIe 
Omega loamy sand: 
Gently sloping: (QA) .<.-c.uce ee weee see odecete deve deces IVs 
Nearly level (O08). 205025 s.s sce ceuotucul eee weebeseces IVs 
ploping: (OF) 2 axscsteecteuectemecle ese eee eeses a ewes IVs 
Strongly sloping (Oa)-._--------.------------------------- VIIs 
Omega loamy sand, gravelly subsoil: 
Gently sloping (Os)__-_--.------------------------------- IVs 
Nearly level (OG)ic con. 3 oenn nb ekenexsadas poke cenewodedes IVs 
Sloping and strongly sloping (Op)_____-------------------- VIs 
Onamia loam; 
Gently rolling (On) s.-..-------.-+-2-2--e ee eee eee ene cee ITIs 
Gently sloping (OkK)..--.------.------------------------- IIs 
Nearly level. (On) -s-2cccceese was sete leccnmransececebsees ITs 
Otterholt silt loam: 
Gently sloping (Om)__-_.-.-.---.----------------.------- IIe 
Nearly level. (ON) esoc-osceseccousreweceechce dec ckaceececk I 
Sloping: (00). acece occa w sows toesdiwecdacetcoueoccee fee IIle 
Strongly sloping (Op).._....-..-------------------------- Ve 
Peatiand muck (PA).22occccewose cece -cesss ese weeeeecece oneness Vw 
Pitted outwash: 
TIN CPB) sce coe eee tec eee Pace see ee tet ocne see se IVe 
Rolling (PG) 2222202222222 ceo Sewer eae eaaoa tack ee ee 1Ve 
Poskin silt loam (Pp)......-.----------------------------.--- IIIw 


Riverwash: (RA) 2.22 sce22 See eee we wok eee ee eten ee VIIIs 
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Capability class 
and subclass 

Santiago silt loam: 

Eroded, sloping (Sa).-----.--..----.--------------------- IVe 

Gently sloping (S8)sss2cseu.-e4h beta pesos ss per ceuse acess Ile 

Moderately steep (Sc)_..__-..-_..---_-------_------------- IVe 

Nearly level (Sp)__-------__-_.-------------_.--_.-------- I 

Slopiig (Sh) acces clos ceorucecdoucemecoeahe Sues Es abc IIe 

Strongly sloping (Sr)__-.....-.--------------------------- IVe 
Santiago stony silt loam: 

loping ASG) :2e2 wc ee eweeeieetee ees mectee eee eeeeesee Vie 

Steep (su) sas Reeth Ss rhe a ean tal he ie areata eg eg Vie 

Strongly sloping (Sk)_----------------------------------- Vie 
Scott Lake sandy loam (St)_----.-_--------------------------- IIIs 
Spencer silt loam: 

Gently sloping (Sm)___._---__.---.-_--------------------- IIe 

Nearly level (Sy) Bt en Ia cf ia cB eae Oe haart sea Ilw 

SlOping (S80) yc os te Ve he eae ee Tlle 
Stony steep land (Sp)___--_----___-__------------------------ Vile 
Terrace escarpment: 

Moderately steep (Ta)-.-_-.--.--------------.----------- Vis 

Strongly sloping (Ts)__-__-.._-------------~------------- VIIs 
Wallkill silt loam (Wa)_..------.-.-------------.------------- ITIw 
Warman loamy fine sand (WB)_..._....-----------.-.--------- Vw 
Warman loamy sand, gravelly subsoil (Wc)._.--.--------------- Vw 
Warman silt loam (Wp)___-_...---.-------------------------- IVw 
GENESIS, CLASSIFICATION, AND MORPHOLOGY OF 


SOILS 


The nature and properties of any soil depend on the material from 
which it was formed, the climate, the plants and animals, the relief 
or lay of the land, and the length of time during which the soil-forming 
factors have been acting. All of these factors must be considered to 
understand the origin of the soils of this county and their differences 
and similarities. 


Genesis of Soils in Barron County 
PARENT MATERIAL 


The geology of Barron County was discussed in a previous section. 
Most of the soils have developed from glacial drift. In a small area in 
the southern part of the county, the soils have developed from sand- 
stone weathered in place. The parent materials are silt of variable 
depth, glacial till, glacial lake sediments, outwash sand and gravel, 
recent mlnviunis and some residual material in the Barron Hills and 
the sandstone hills of the southern part. 

The last glaciation, the Cary substage, is mostly responsible for 
shaping bie Innis e and depositing the soil-forming materials in all 
but the Sear eee towns. he sand, clay, boulders, and other rock 
material deposited directly by the glacier is called glacial till. Some 
of the material was reworked by the melt water and faid down in more 
or less stratified deposits as the ice retreated. The largest areas of 
water-sorted deposits are the outwash plains near Chetek, Cameron, 


and Rice Lake. 
CLIMATE 


The strong influence of climate upon soil development is expressed 
by broad zones of similar soils. The Podzol soil zone lies to the north 
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and northeast of Barron County, the Gray-Brown Podzolic soil zone 
to the south, and the Gray Wooded soil zone to the northwest. The 
soils in each of these zones owe their characteristics partly to the 
climate. 

The annual rainfall varies considerably from year to year. Ex- 
tremes at Cumberland are 21.05 inches in a dry year and 43.43 inches 
in the wettest year recorded. Vhe average annual rainfall in the 
county is 80 to 31 inches. The average temperature ranges from about 
18° F. in winter to about 67° F. in summer. Extremes range from 
—52° F. to 107° F. More detailed information is given in the section 
on climate, 

The influence of the general climate of the region is modified by 
the local conditions in and near the developing soil. For example, 
south-facing, dry, sandy slopes have a local climate, or microclimate, 
that is warmer and less humid than the average climate of the nearby 
areas. Low-lying, poorly drained bogs are wetter and colder than most. 
soils around them. These differences account for some of the differ- 
ences in soils within the same general climatic region. 


RELIEF 


The gradient, pattern, and length of slope strongly influence the 
speed of runoff water and the rate of erosion. Water runs off from 
steeper slopes so rapidly that it is likely to carry a great deal of soil 
if the surface is not protected. In general, soils on steeply sloping 
land are shallow and not well developed because erosion removes 
the soil almost as rapidly as it is formed. 

Relief influences the natura] drainage of each soil. Leaching takes 
place if the soil receives water, is permeable, and lies above the water 
table. Soils on lower slopes and depressed flats receive water from 
surrounding higher land. Seepage and a high water table make such 
soils swampy. Vegetation grows more luxuriantly and decays more 
slowly, thus building up larger reserves of organic matter. 


PLANT AND ANIMAL LIFE 


Plant life and animal life are important factors in soil formation. 
Plant life is especially significant. Soil formation really begins with 
the coming of vegetation. As plants grow and die, their remains 
add organic matter to the upper layers of the soil material. Trees 
commonly feed on plant nutrients from deep in the subsoil. These 
nutrients are returned to the surface of the soil when the leaves fall 
or the trees die. This organic matter accumulates gradually in the 
soil until the upper layer is distinctly different from the original 
parent material. Formation of this rudimentary profile makes a soil, 
as distinguished from the unaltered parent material. 

Earthworms, insects, micro-organisms, and other forms of life in- 
fluence the soil by breaking down the organic matter and by changing 
the soil structure. 

The vegetation under which the soils of Barron County have de- 
veloped was dominantly a mixture of coniferous and hardwood trees, 
rather than grasses (see section on vegetation). Under such a cover, 
the organic matter is concentrated in a thin surface layer. 
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Soils on the steeper slopes usually have accumulated less organic 
matter. Very poorly drained soils contain more organic matter. 
Some soils of Barron County are composed predominantly of organic 


matter. 
TIME 


Soil formation takes considerable time. The soil materials of 
Barron County probably have been in place for at least 10,000 years. 
Differences in degree of development of these soils seem to be related 
more to steepness of slope and internal drainage than to variations 
in age of the parent material. 

The most recent soils of the county are the alluvial soils. Their 
parent material has been altered very little since it was laid down, 
except by some accumulation of organic matter. Peat and muck 
soils are also of recent origin. 


MAN’S INFLUENCE ON THE SOIL 


The main effect of man’s use of the soil in Barron County is that of 
hastening erosion. In many oa cultivated fields, fully half of the 
original topsoil has been lost by erosion. The destruction of the 
original protecting vegetation and the mixing and pulverizing of the 
top layer of a soil create an erosion hazard. Much of a soil’s capacity 
to support plant life may be destroyed if erosion is allowed to continue. 

Most of the soils in Barron County can be improved by good man- 
agement. Through the use of lime and phosphate, the inclusion of 
legumes and grasses in the rotations, and through other soil conserva- 
tion practices, the light-colored, acid soils that are low in nutrients 
can be made more productive than they were in their original condition. 


Classification of Soils 


The soils of Barron County are classified in table 9. The zonal soils 
have well-developed soil characteristics that show the influence of 
climate and vegetation. The characteristics of the intrazonal soils 
reflect the dominating influence of some local factor of relief, parent 
material, or age over the normal effect of the climate and vegetation. 
The azonal soils do not have well-developed profile characteristics be- 
cause of their youth or becanse of parent material or relief. 

These three soil orders are divided into suborders, which are de- 
scribed in the table. The suborders are composed of great soil groups, 
which are defined on the basis of common soil characteristics. Each 
great soil group contains a number of soil series, which, in turn, con- 
tain many soil types and phases. 

Many of the soil series in the county are not true representatives of 
any single great soil group but are intergrades between two great soil 
groups. The Gale, Arland, and Hixton series, for example, are con- 
sidered good representatives of the Gray-Brown Podzolic great soil 
group. The Otterholt and Santiago series, however, seem to be some- 
where between the Gray-Brown Podzolic soils and the Gray Wooded 
soils. Other mtergrades are named in the table. 


386917—58——_7 


‘spuvlsseid 
y [roece cnet eee qpaeyxang |---------- (wozlunig) oerg | plumy 944 Jo silos pesojoo-yreq 
y [per ate eee ganbopg joo ot [ozpod 


UoveMe eres os ekes urysog ‘suoIde1 paiaqumy ety 
ectseadsuseseoedee 1001 JO s[los pozrjozpod pazojoo-4ysry 


Sete a BUoUILY 
SSS SS Stes ee rs Sse ataouadg 


ee ee axe 93099 
PLR nig ini o#enueg}|"- ~~~" --atjozpog umoig-ABin 


i akas ie ae aC a Te A uo991 7 


Salas [10g dnoid [10s yvainy dJapioqng 


S110g 1VNOZ 


daybry fig parfisspja “sty ‘Aqunog uosiog fo spog— 6 TIAV], 


Wat, puv ‘Surdojs A[Fuosys ‘yuaudivosa sovssiay, [purl deoys Luojzg SAY ‘yseuqgno payig {Bulyjos 
ITY 818 a[quy sryy Ur UAOYs Jou pus AyUNOD ayy Ul peddeur sadéy puT] snoaUGT[IOSTTA ; 


ot Cae dati ele en eS 


BnqoseyH sonemen (:2 0.51) | A: an eee (siapsloqns ON) 


STIOS T¥NOZY 


gJepuanany |jr- ttt ttt ttt £9 lun TI-vwo: ri ‘sears daas pue ‘sdure as 
{ phe te ded seenrin TD SOMME MOT? ssousagur Jo sos olydromoap sy 


) 
| a we te ydjopy 


STIOG TVNOZVULNT 


92 SOIL SURVEY SERIES 1948, NO. 1 


Morphology of Soils Representing the Great Soil Groups 


Morphological features for each soil type are given in the section, 
Soil Descriptions. Descriptions of several soil types, each selected to 
represent a great soil group in the county, are given here in greater 
detail. 


Gray-Brown Podzolic soils.—The morphological characteristics of 
a Gale silt loam profile examined and sampled in the SE1Z,NW1, sec. 
19, T. 32 N., R. 10 W., are given below as an example of a typical Gray- 
Brown Podzolic soil in this county. The vegetation at this site was 
forest of maple, oak, aspen, some elm, and birch. 

Profile of Gale silt loam: 

Ao 0 to 1 inch, very dark gray (1O¥R 3/1, moist)", very strongly acid 
organic layer; a mixture of roots, stems, und leaf mold. 

A, 1to 3 inches, gray to grayish-brown (10YR 6/1 to 5/2, moist), extremely 
acid silt loam; weakly developed medium platy structure in place but 
breaks into weak granules when disturbed. ; 

A; 3 to 9 inches, brown (10¥R 5/3, moist), very strongly acid, friable silt 
loam; thin platy structure in place but breaks readily into medium 
crumbs. 

B, to 13 inches, yellowish-brown (1O¥R 5/4, moist), strongly acid, heavy 
silt loam; moderately developed fine subungular blocky structure, tend- 
ing toward coarse platy. 

B, 18 to 25 inches, yellowish-brown (10YR 5/4 to 5/6, moist), strongly acid 
silty clay loain; well-developed blocky structure; aggregates slightly 
coated with light grayish-brown and light-gray material washed down 
from layer above. 

D 25 inches +, very pale brown and brownish-yellow (10YR 7/4 to 5/8, 
moist), very strongly acid, fine-grained sand that overlies sandstone. 

Other typical representatives of the Gray-Brown Podzolic soils are 
the Arland, Hixton, and Chetek. ‘They are associated with the Gale 
soils in the southern part of the county. 

Other soi] series in the county are Gray-Brown Podzolic, but have 
some characteristics that resemble those of other great soil groups. 
The Otterholt, Santiago, and Antigo, for instance, appear to 
grade toward the Gray Wooded great soil group (fig. 18). The 

namia soils, especially the coarser textured types, grade toward 
the Podzol great soil group, and so do the Milaca. Other Gray-Brown 
Podzolic soils, the Almena, Comstock, Freer, Poskin, and Altoona 
series, grade toward the Low-Humic Gley soils. The loose and friable 
Boone soils, developed from sandstone, are intergrades between the 
Gray-Brown Podzolic and Regosol great soil groups. 


Brown Podzelic soils.—The Omega soil is a typical Brown Pod- 
zolic soil, and the only example of this great soil group mapped in 
this county. A sample was examined and sampled in the northwestern 
corner of the NW14 sec. 12, T. 32 N., R.10 W. The forest on this site 
was jack pine, aspen, oak, maple, and white pine. The ground cover 
was ferns, blueberry, und various grasses. 

Profile of Omega loamy sand : 

Ao Oto % inch, thin cover of partially decomposed, black (10YR 2/1), ex- 
tremely acid organic material. 


A, ¥, to 4 inches, very dark brown to brown (10YR 2/2 to 4/3) loamy sand; 
weak granular structure; very strongly acid. 


™“ Color notations follow the Munsell color rating system. 
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Ficure 13.—Profile of Antigo silt loam showing grayish A. horizon, darker col- 
ored B horizon, and gravelly substratum. 


B: 4 to 8 inches, brown (10¥R 4/3) strongly acid sand; appreciable 
amounts of organic material; grades into the horizon below. 

B. 8 to 18 inches, brown to yellowish-brown (10YR 5/3 to 5/4) loose loamy 
sand; slightly compact; weakly cemented when dry; strongly acid. 

C 18 inches +, yellow (10YR 7/6) and yellowish-red (SYR 5/6), slightly 
acid, loose, stratified sand with some fine gravel. 


In some places where the A, horizon is 2 to 5 inches thick, the Omega 
loamy sand seems to grade toward a Prairie soil. In other places 
where a thin light-gray A, horizon underlies the A, horizon, this soil 
grades more toward the Podzol great soil group. 


Podzols.—The Cloquet soil is the only Podzol mapped in this 
county. A profile was examined in the Barron Hills, in the northeast- 
ern corner of the county. The vegetation is an aspen and white birch 
forest, in which are scattered a few white and red pines. 

Profile of Cloquet sandy loam: 


Ag 1toOinches, dark grayish-brown organic mat. 

A: Oto 2 inches, pinkish-gray (7.5YR 6/2, moist), loose, strongly acid sandy 
loam to loamy sand; weak platy Structure; thickness of horizon 
varies from a mere film, less than 4 inch thick or lacking in places, 
to 3 inches. 

Be 2 to 8 inches, dark-brown to strong-brown (7.5YR 4/4 to 5/6, moist), 
weak granular sandy loam; an orterde horizon containing accumu- 
lated iron and organic matter, but not cemented. 

B. 8 to 20 inches, brown (7.5YR 5/4) sandy loam, weakly cemented. 

C, 20 inches +, yellowish-red (5YR 4/6) stony sandy loam. 


94 SOIL SURVEY SERIES 1948, NO. 1 


In some places the weak development of the A, and B horizons sug- 
gests a similarity to the Brown Podzolic great soil group. The reac- 
tion of this sample was not available. 


Prairie soils—The Burkhardt soil is the only Prairie soil mapped 
in this county. It occurs in a few small areas on sandy outwash plains 
under a mixed cover of grasses and trees. Its characteristics inter- 
grade between those of the Prairie and the Gray-Brown Podzolic great 
soil groups. ; 

A Burkhardt sandy Ioam profile was examined in a cultivated field 
near a wooded area, in section 5, about 8 miles south of Cameron. This 
profile follows: 

Ay and A, 0 to 7 inches, very dark brown (10YR 2/2, moist) friable sandy 
loam; weak granular structure; contains considerable organic 
matter, 

B 7to12 inches, reddish-brown (5YR 5/3) weak blocky loam; contains many 
fine roots. 

C,: 12inches 4+, dark reddish-brown (5YR 3/4) loose mixture of sand, gravel, 
and a very little clay. 


The reaction of this soil was not determined. 


Humic Gley soils.—These soils have dark-colored surface layers of 
mineral soil, high in organic matter, and strongly mottled light-gray 
subsoils. The Adolph, Barronett, and Warman are intergrades be- 
tween Humic Gley soils and the Low-EHumic Gley soils described below. 


Low-Humic Gley soils.—Low-Humic Gley soils are similar to the 
Humic Gley soils, but they have a lighter colored surface layer and a 
lower content of organic matter. Auburndale silt loam represents this 
great soil group in Barron County. This poorly drained soil has 
developed in shallow depressions. 

The following profile was examined in a pasture: 


A, 0 to 8 inches, very dark gray (N 3/, moist), very strongly acid, gran- 
ular heavy silt loam ; somewhat sticky when wet. 

Azg 8 to 11 inches, grayish-brown and light brownish-gray (10YR 5/2 and 
6/2, moist) strongly acid silt loam, slightly mottled with splotches 
of yellowsh brown and dark reddish brown; moderately developed 
platy structure, 

Be: 11 to 16 inches, gray (10YR 5/1, moist), mottled with yellowish red 
and strong brown, strongly acid, heavy silt loam; moderately plas- 
tic when wet; moderately developed coarse platy structure, 

By 16 to 34 inches, pinkish-gray (7.5YR 6/2, moist), strongly acid, heavy 
silt loam; more highly mottled than the horizon above; weakly 
developed coarse blocky structure. 

C, 34 to 48 inches, strong-brown (7.5YR 5/6, moist), strongly acid, 
massive heavy silt loam, splotched with light brownish gray; 
moderately plastic when wet. 

C 48 inches +, dark reddish-brown (25YR 3/4, moist), medium acid, 
massive silty clay loam; plastic when wet. 


Bog soils.—The Bog soils of this county have not been examined in 
great detail. These soils have developed in ponds and shallow Jakes, 
where the remains of plant growth accumulate in the water and de- 
compose very slowly. They consist chiefly of more or less decom- 
posed organic matter. Material that is in the early stages of de- 
composition is called peat; that which is in more advanced stages 
is called muck. 
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Alluvial soils—These soils have not had time to develop a B hori- 

zon. Alluvial soils are on unconsolidated material which has under- 

one little or no modification by soil-forming processes. The Chase- 
urg and Wallkill are shown as Alluvial soils. 


MECHANICAL AND CHEMICAL ANALYSES OF 
SELECTED SOILS OF BARRON COUNTY 


Mechanical and chemical analyses were made of some of the more 
important soils of Barron County. Table 10 gives mechanical anal- 
yses, exchangeable bases, pH, and organic carbon for 9 soil types. 
Table 11 shows the reaction and the percentage of carbon, by hori- 
zons, for 17 other selected soil types. 

Information about the distribution of clay throughout the profile, 
the kind and amount of exchangeable bases, the degree of base satura- 
tion, and the acidity of a soil shows the type of soil-forming proc- 
esses and the degree of soil development. 

These analyses were used in making the fertilizer and crop rota- 
tion suggestions given in this report. They also help to determine 
soil classification and to interpret characteristics related to soil use. 

Table 10 shows the size distribution of the soil paves throughout 
the profile. This table shows the tendency for clay to accumulate in 
the B horizon, although the total content of clay is rather low. Most 
of these soils have a silt loam to loam texture in the zone of maximum 
clay accumulation. No horizon has more than 27 percent clay. 

These data indicate that the soi] parent material was highly weath- 
ered before it was redeposited in the county by the glaciers. Clay- 
forming minerals, usually associated with calcium carbonate or other 
basic minerals, appear to be lacking or present in only very small 
amounts in the C horizon. Even the Campia silt loam, which is 
underlain by calcareous lacustrine silts and clay, has less than 18 
percent of clay in the C horizon. 

The silt (loess) material is believed to be of local origin. It is 
very low in calcium and acid in reaction, whereas loessal material in 
other parts of Wisconsin contains free carbonates and has a neutraliz- 
ing value equivalent to 8 to 20 percent of calcium carbonate. Its 
distribution in the county and its thickness on various levels also 
indicate a local origin. The silt occurs in spots throughout the 
morainic section of the county. One soil may have a loamy surface 
texture, and the adjoining soil may have a silt loam texture to a depth 
of 12 to 36 inches. 

Base exchange data are useful in the evaluation of soil fertility, 
especially when considered with information about the pH, organic- 
matter content, and texture. A fertile soil usually has a high exchange 
capacity and a high percentage of base saturation. The exchange 
capacity is closely related to the type and amount of clay present 
and the amount of organic matter. 

The data in table 10 shows that in a typical soil of Barron County, 
the sum of the cations (base-exchange capacity) is highest where 
organic-matter content is highest and where clay content is highest. 
They also show that the A, horizons of these soils are generally the 
most strongly leached. 


* GLENN H. ROBINSON. UNPUBLISHED THESIS, UNIVERSITY OF WISCONSIN, 1950. 
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Taste 11—Reaction and percentage of carbon in 


Barron County, Wis. 
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Tapre 11.—feaction and percentage of carbon in selected soils of 
Barron County, Wis—Continued 
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In general, calcium content is high in the surface horizon, where 
the organic-matter content is highest, and it decreases with depth. 
The amount of exchangeable calcium increases again in the layer of 
the B horizon that has the highest clay content, but only one soil 
contains as much calcium here as in the surface layer. Magnesium 
is distributed in a similar manner, but in lesser amounts. 

From the base exchange data and calcium- and organic-matter con- 
tent, the Campia silt loam would seem to be the most fertile. This 
soil has the highest percentage of base saturation, and it contains more 
exchangeable calcium, magnesium, potassium, and sodium than any 
of the other soils analyzed. Even this soil, however, will probably 
need lime for best growth of certain crops. 

The deep silty soils such as the Almena, Otterholt, Spencer, and 
Adolph also have a high sum of cations, but a relatively low _per- 
centage of base saturation. These soils can be made more fertile by 
heavy applications of lime and fertilizer. The more shallow silty 
soils, Arland and Santiago, are intermediate in exchange capacities 
between the coarser textured Milaca and Onamia loams and the deeper 
silty soils. 

The percentage of carbon in the upper few inches is rather high. 
Below the surface layers, the precentage of carbon decreases rapidly ; 
few horizons below the A, have more than one-half of 1 percent of 
carbon. None of these soils have a zone of organic matter accumu- 
lation in the B horizon, such as is characteristic of well-developed 
Podazols. 

Generally, the processes of soil formation in Barron County appear 
to result in Gray-Brown Podzolic soils. The chemical analyses show 
that the A, horizon of most of these soils is strongly leached. How- 
ever, the development of true Podzol soils has probably been retarded 
because of the finer texture of the soi] material and because the forest 
vegetation is hardwood instead of evergreen. 

he subsoils of all of the soils tested are very strongly or strongly 
acid. The pH ranges from 4.7 to about 5.4. The pH of the surface 
soils varies somewhat more; it ranges from 3.9 (extremely acid) in 
Arland silt loam to 6.5 (slightly acid or almost neutral) in Campia silt 
loam. 

The soils on lacustrine materials, Campia and Comstock, are the 
most nearly neutral in reaction of the surface horizon. Although 
these soils are underlain by calcareous silt at depths of 7 to 8 feet, they 
are acid in the upper 4 feet. 

The low pH wives and the medium to moderately coarse texture of 
most of the soils of the county indicate that they are generally low in 
basic nutrients. 

More detailed descriptions of the soils in table 10 follow. 


Adolph silt loam.—The following profile was examined in the east- 
central part of the NWY,NW, of sec. 3, T. 84 N., R. 12 W. 


Ao 2 to Oinches, forest litter. 

Ay Oto 2inches, black (10YR 2/1) silt loam. 

An 2to8 inches, very dark brown (10YR 2/2) silt loam. 

AB, S& to 18 inches, gray to dark-gray (10YR 5/1 to 4/1) silt loam, mottled 
with yellowish brown (10YR 5/8); weakly developed platy struc- 
ture; penetrated by tongues of dark-brown material (1O0YR 5/3) 
from above and by animal burrows filled with dark material; mas- 
sive below. 
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BG 18 to 86 inches, gray (10YR 5/1) silt loam, mottled with yellowish brown 
(10YR 5/1) ; massive. : 

CG 36 inches +, gray (10YR 5/1) and reddish-brown (5YR 4/3 and 4/4) 
silt loam. 


Almena silt loam.—<A profile description of this soil follows: 


A: 0 to 3 inches, dark-gray (1OYR 4/1) silt loam; weakly developed fine 
granular structure; numerous roots. 

Az 8 to 6% inches, grayish-brown (10YR 5/2) silt loam; medium platy 
structure; friable; numerous roots. 

A; 6% to 14 inches, pale-brown (10YR 6/3) silt loam, mottled with yellow- 
ish brown (10YR 5/8); thin platy structure; friable. 

B, 14 to 30 inches, light yellowish-brown (10X¥R 6/4) silt loam, mottled with 
yellowish brown (10YR 5/6) and light gray (10YR 7/2); medium 
blocky structure; aggregates are firm when dry and moderately 
plastic when wet. 

C, 30 to 36 inches, yellowish-brown (10¥R 5/4) slightly mottled silt loam; 
somewhat compact in place; friable; massive. 

D 36 inches +, reddish-brown (5YR 4/4) sandy clay loam glacial till; mas- 
sive; quite compact in place. 


Arland silt loam.—The following profile was observed in a wooded 
area in the south-central part of the SW14SE sec. 33, T. 33 N., R. 
11 W. 


Ao and Ai 2 to 0 inches, very dark brown (10YR 2/2) organic loam; con- 
tains leaf mold and nunierous roots and twigs. 

An 0 to 2 inches, gray to grayish-brown (10¥R 5/1 to 5/2) silt loam; thin 
platy structure ; friable. 

An 2 to 9 inches, grayish-brown (1OYR 5/2) silt loam; medium platy struc- 
ture; friable. 

A. 9 to 13 inches, grayish-brown (10YR 5/2) silt loam; medium platy 
structure in place but breaks out as wenk blocky; aggregates ure 
vesicular and friable. 

Ba 13 to 19 inches, brown (7.5YR 4/4) heavy silt loam; somewhat gritty, 
well-developed blocky structure; firm when dry. 

C, 19 to 84 inches, yellowish-red (AYR 5/8) loam; massive glacial till con- 
taining many sandstone fragments. 

D 34 inches +, pink and yellowish-red (7.5¥R 8/4 and 5/8) slightly weath- 
ered sandstone. 


Campia silt loam.—This profile was examined on the east side of 
the NWYSWY, of sec. 26, T. 36 N., R. 13 W. 


A, 0 to 3 inches, very dark brown (10YR 2/2) friable silt loam; high in 
organic matter ; fine granular structure. 

As 8 to 12 inches, gray to brownish-gray (10YR 5/1 to 6/2) friable silt 
loam; strongly acid; well-developed platy structure which breaks 
into soft granules. 

Ba 12 to 18 inches, yellowish-brown (10¥R 5/4) silt loam; subangular 
blocky structure ; strongly acid. 

Be 18 to 29 inches, yellowish-brown to brown (10YR 5/4 to 4/3 heavy silt 
loam; moderately blocky structure; strongly acid; moderately plas- 
tic consistence. 

BR, 29 to 42 inches, yellowish-brown (10YR 5/6), moderately acid, heary 

silt loam. 

42 inches +, stratified silt loam; calcareous below & feet. 


Milaca silt loam.—The following profile was observed in the north- 
eastern corner of the NESEY, of sec. 30, T. 84.N., R. 10 W. Thisisa 
wooded area that is pastured only occasionally. 

A, 0 to 1 inch, black silt loam; contains a mass of small roots and twigs 
mixed with leaf mold. 


Ax 1 to 3 inches, gray (5Y¥R 5/1) silt loam; well-developed weak platy 
structure. 


fot 
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Au 38 to 10 inches, pale-brown (10YR 6/3) silt loam; well-developed platy 
structure; many roots. 

As 10 to 16 inches, brown (10¥R 5/3) loam; weakly developed platy struc- 
ture in place, but breaks out as subangular blocky. 

B, 16 to 22 inehes, reddish-brown (5YR 4/3) loum; blocky structure; ag- 
gregutes firm when dry. 

CG 22 inches +, dark reddish-brown (SYR 3/4) sandy loam glacinl till, 
somewhat compiuct in place, 


Onamia loam.—This profile was sampled in sec. 15, T. 35 N., 
R11 W. 


Ai Oto Y% ineh, black loam; high in organie matter; granular structure; 
contains a mass of shallow roots, leaf litter, and leaf mold. 

An 4 to 4 inches, light-gray (10YR 7/2) friable laam; granular and vesicu- 
lar; contains many roots. 

Azz 4 to 10 inches, very pale brown (10¥R 7/3) loam; very friable; thin 
platy structure in place, but breaks out as weak granular. 

B, 10 to 14 inches, very pale brown (10YR 7/3) silt loam; weakly developed 
structure ; slightly sticky when wet. 

B, 14 to 24 inches, yellowish-red (7.5YR 5/G) loam; medium blocky strue- 
ture that is firm when dry; contains a few pebbles and small stones. 

CG 24 inches +-, yellowish red (7.5YR 5/6) stratified coarse sand and gravel; 
many waterworn noncalcareous crystalline rocks; strongly acid to 
depths of more than 6 feet. . 

Otterholt silt loam.—The following profile was observed in a 


wooded area which has been pastured. It is located in sec. 4, T. 33 N., 
R. 12 W. 


A, 0 to 3 inches, very dark brown (10¥R 2/2) silt loam; friable; granular 
structure; high organic-matter content; numerous roots. 

As 38to11 inches, grayish-brown (10YR 5/2)silt loam; thin platy strueture; 
very friable; slightly vesicular; many worm casts and roots. 

B, 11 to 14 Inches, brown (10X¥R 5/3) silt loam; coarse platy to weak 
blocky structure; aggregates are coated with a floury material, are 
slightly vesicular, and contain many roots. 

B; 14 to 26 inches, yellowish-brown (10¥R 5/4) silty clay loam; moderately 
developed to well-developed blocky structure; aggregates coated 
with a gray floury material; few roots. 

© 26 to 42 inches, yellowish-brown (10YR 5/4) massive silt loam; some- 
what compact in place, but frinble when removed. 

D 42 inches +, reddish-brown (5YR 4/4) sandy loam glacial till; massive; 
quite compact in place; till at this site was somewhat more sandy 
than normal. 


Santiago silt loam.—This profile was observed in a wooded area 
just south of County Highway BB in the northwestern corner of the 
NWYNEY, of sec. 31, T. 85 N., R. 11 W. 


Ao 1 to 0 inches, black (10YR 2/1) organic loam; contains a mass of small 
trees and shrub roots. 

A, 0 to 2 inches, black (10¥R 2/1) silt loam; medium granular structure 
that tends toward a platy structure; friable; many roots and worm 
casts. 

A; 2 to 12 inches, grayish-brown (10YR 5/2) silt loam; platy structure in 
place; fewer roots than horizon above, 

B, 12 to 14 inches, reddish-brown (fYR 4/3) silt loam; platy structure in 
place, but breaks out as weak blocky; friable but somewhat more 
firm than layer above. 

B., 14 to 18 inches, reddish-brown (SYR 4/4) silt loam: medium to coarse 
blocky structure; aggregates firm and conted with a gray floury 
material. 

Ba 18 to 24 inches, dark reddish-brown (5¥R 3/4) lorm; medium blocky 
structure; few scattered roots. 

C 24 inches +, @ark reddish-brown (SYR 3/4) gravelly snudyv loam to 
sandy clay loam glacial till; quite compact in place. 
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Spencer silt loam.—This profile was examined on the north side of 
the NEYSWY, of sec. 2, T. 34 N., R. 14 W. 


A, 0 to 3 inches, very dark gray (10YR 3/1) silt loam; high organic-mitter 
content; friable; thin platy structure. 

An 3 to 11 inches, brown (10Y¥R 5/8) silt loam; very friable; weak thin 
platy structure; plates are often coated with light-gray floury 
iuaterial. 

Az 11 to 14 inches, pale-brown (10YR 6/3) silt loam; weakly developed 
coarse platy structure in place, but breaks out readily as weak 
blocky; aggregates coated with light-gray floury material from 
layer above. 

B: 14 to 25 inches, brown (10YR 4/3), mottled with yellowish brown 
(10YR 5/6), heavy silt loam; moderately compact; medium blocky 
structure; firm when dry. 

C 25 to 36 inches, light brownish-gray (10¥YR 6/2), mottled with light 
gray and yellowish red (10¥R 7/2 and 7.5YR 5/8), silt loam; 
rather compact in place. 

D 36 inches +, dark reddish-brown (5YR 3/4) sandy Joam; compact, 
massive glacial till. 
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Antigo Chetek 
silt loam, sandy loam, 
shallow, nearly level nearly level 


Antigo Chetek 
silt loam, sandy loam, 
shallow sloping shallow, gently sloping 


Antigo Chetek 
silt loam, sandy loam, 
sloping shallow, nearly level 


Arland Chetek 
fine sandy loam, sandy loam, 
eroded, strongly sloping sloping 


Arland Chetek 
fine sandy loam, sandy loam, 
gently sloping undulating 


Arland Cloquet 


fine sandy loam, sandy loam, 
moderately steep and steep hilly 


Arland Cloquet 
fine sandy loam, sandy loam, 
sloping rolling and hilly 


Arland Cloquet 
fine sandy loam, sandy loam, 
strongly sloping undulating and gently rolling 


Arland 
silt loam, 
eroded, strongly sloping 


Arland Comstock 
silt loam, silt loam 
gently sloping 


Arland Crystal Lake 
silt loam, loam 
moderately steep 


Arland Crystal Lake 
silt loam, silt loam 
sloping 


Arland Chaseburg 
silt loam, silt loam 
strongly sloping 


Auburndale Freeon 
silt loam silt loam, 
gently sloping 
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Freeon 
silt loam, 
nearly level 


Freeon 
silt loam, 
sloping 


Freer 
silt loam, 
gently sloping 


Freer 
silt loam, 
nearly level 


silt loam, 
sloping 


Freer 
stony silt loam, 
gently sloping 
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silt loam, eroded, 


sloping and strongly sloping 


Gale 
silt loam, 
gently sloping 


Gale 
silt loam, 
sloping 


Gale 
silt loam, 
strongly sloping 


Hixton 
fine sandy loam, 
eroded, steep 


Hixton 
fine sandy loam, 
eroded, strongly sloping 


Hixton 
fine sandy loam, 


moderately steep 


Hixton 
fine sandy loam, 
sloping 


Hixton 
fine sandy loam, 
steep 


Hixton 
fine sandy loam, 
strongly sloping 


Hixton 
loam, 


eroded, strongly sloping 


Hixton 
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gently sloping 


Hixton 
loam, 


moderately steep 


Hixton 
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sloping 
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Milaca-Cloquet-Peat 


complex, 
gently rolling 


Milaca-Cloquet-Peat 
complex, 
hilly 


Milaca-Cloquet-Peat 
complex, 
rolling 


Milaca-Cloquet-Peat 
complex, 
undulating 


Milaca 
fine sandy loam, 
gently sloping 


Milaca 


fine sandy loam, 


sloping 
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fine sandy loam, 


strongly sloping 
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Milaca 
silt loam, 
gently rolling 


Milaca 
silt loam, 
gently sloping 


Milaca 
silt loam, 
hilly 
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silt loam, 
rolling 


Milaca 
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sloping 
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silt loam, 
steep 


Milaca 
silt loam, 
strongly sloping 


Milaca 
silt loam, 
undulating 


Omega 
loamy sand, 
gently sloping 


Omega 
loamy sand, 
gravelly subsoil, 
gently sloping 


Omega 
loamy sand, 
gravelly subsoil, nearly level 


Omega 
loamy sand, 
gravelly subsoil, 
sloping and strongly sloping 


Omega 
loamy sand, 
nearly level 


Omega 
loamy sand, 
sloping 


Omega 
loamy sand, 
strongly sloping 


: Onamia 
loam, 
gently rolling 


Onamia 
loam, 
gently sloping 


Onamia 
loam, 
nearly level 


Otterholt 
silt loam, 
gently sloping 


Otterholt 
silt loam, 
nearly level 


Otterholt 
silt loam, 
sloping 


Otterholt 
silt loam, 
strongly sloping 


Peat and muck 


Pitted outwash, 
hilly 


Pitted outwash, 
rolling 


silt loam 


Riverwash 


Santiago 
silt loam, 


eroded, sloping 


Santiago 
silt loam, 
gently sloping 


Santiago 
silt loam, 


moderately steep 


Santiago 
silt loam, 
nearly level 


Santiago 
silt loam, 
sloping 


Santiago 
silt loam, 
strongly sloping 


Santiago 
stony silt loam, 
sloping 


Santiago 
stony silt loam, 
steep 


Santiago 
stony silt loam, 
strongly sloping 


Scott Lake 
sandy loam 


Spencer 
silt loam, 
gently sloping 


Spencer 
silt loam, 
nearly level 


Spencer 
silt loam, 
sloping 


Stony steep land 


Terrace escarpment, 


moderately steep 


Terrace escarpment, 


strongly sloping 


Wallkill 
silt loam 


Warman 
loamy fine sand 


Warman 
loamy sand, 
gravelly subsoil 


Warman 
silt loam 


(Inspection and correlation by: Iver J. Nygard, U. S. Department of Agriculture, 
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U. S. Department of Agriculture, and E. T. Barnes, F. J. Carlisle, 

M. A. Fosberg, E. J. Graul, F. D. Hole, A. J. Klingelhoets, R. J. Muckenhirn, 

L. B. Nelson, J. G. Ouellette, and S. Rieger, University of Wisconsin. 
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COLOR GROUPING 


1 —- GOOD CROPLAND 


(A.- WELL-DRAINED SILTY SOILS ON NEARLY LEVEL 


TERRACES AND UPLANDS 


Antigo silt loam, nearly level 

Antigo silt loam, shallow, nearly level 
Campia silt loam, nearly level 
Otterholt silt loam, nearly level 
Santiago silt loam, nearly level 


B - WELL-DRAINED SILTY SOILS ON GENTLY SLOPING 


TERRACES AND UPLANDS 


Antigo silt loam, gently sloping 

Antigo silt loam, shallow, gently sloping 
Arland silt loam, gently sloping 

Campia silt loam, gently sloping 

Gale silt loam, gently sloping 

Otterholt silt loam, gently sloping 
Santiago silt loam, gently sloping 


C - WELL-DRAINED MAINLY LOAMY SOILS ON NEARLY LEVEL AND 


GENTLY SLOPING TERRACES AND UPLANDS 


Onamia loam, nearly level 
Onamia loam, gently sloping 
Milaca silt loam, gently sloping 


2 - FAIR TO GOOD CROPLAND 


(A - WELL-DRAINED LOAMY SOILS ON GENTLY SLOPING UPLANDS 


L 


aS. 


Arland fine sandy loam, gently sloping 
Hixton loam, gently sloping 
Milaca fine sandy loam, gently sloping 


IB - WELL-DRAINED LOAMY SOILS ON SLOPING UPLANDS 


AND GENTLY ROLLING TERRACES 


Arland fine sandy loam, sloping 
Hixton fine sandy loam, sloping 
Hixton loam, sloping 

Milaca fine sandy loam, sloping 
Milaca silt loam, sloping 
Onamia loam, gently rolling 


((C - WELL-DRAINED SILTY SOILS ON SLOPING UPLANDS AND 


GENTLY ROLLING AND SLOPING TERRACES 


Antigo silt loam, sloping 

Antigo silt loam, shallow, gently rolling 
Arland silt loam, sloping 

Gale silt loam, sloping 

Otterholt silt loam, sloping 

Santiago silt loam, sloping 

Santiago silt loam, eroded, sioping 


ID - WELL-DRAINED MAINLY SILTY SOILS ON STRONGLY SLOPING 


| 


Lu 


UPLANDS AND SLOPING TERRACES 


Antigo silt loam, shallow, sloping 
Arland silt loam, strongly sloping 
Otterholt silt loam, strongly sloping 
Santiago silt loam, strongly sloping 


(E - MODERATELY WELL DRAINED SILTY SOILS ON NEARLY 


LEVEL TERRACES AND UPLANDS 


Brill silt loam, nearly level 
Crystal Lake silt loam 

Freeon silt loam, nearly level 
Spencer silt loam, nearly level 


F - MODERATELY WELL DRAINED MAINLY LOAMY SOILS ON NEARLY 


LEVEL TERRACES 


Crystal Lake loam 
Scott Lake sandy loam 


G - MODERATELY WELL DRAINED MAINLY SILTY SOILS ON GENTLE 


SLOPES OF UPLANDS, TERRACES, AND LOCAL ALLUVIAL LAND 


Brill silt loam, gently sloping 
Chaseburg silt loam 

Freeon silt loam, gently sloping 
Milaca silt loam, undulating 
Spencer silt loam, gently sloping 


H - MODERATELY WELL DRAINED SILTY SOILS ON SLOPING 


AND GENTLY ROLLING UPLANDS 


Freeon silt loam, sloping 
Milaca silt loam, gently rolling 
Spencer silt loam, sloping 


| - SOMEWHAT POORLY DRAINED SILTY SOILS ON GENTLY 


SLOPING UPLANDS 


Almena silt loam, gently sloping 
Freer silt loam, gently sloping 


3 - FAIR TO POOR CROPLAND 


A - WELL-DRAINED LOAMY SOILS ON STRONGLY ROLLING UPLANDS 


Arland fine sandy loam, strongly sloping 
Hixton fine sandy loam, strongly sloping 
Hixton loam, strongly sloping 

Milaca fine sandy loam, strongly sloping 
Milaca silt loam, strongly sloping 


( B - EXCESSIVELY DRAINED SANDY SOILS ON GENTLY ROLLING AND 


SLOPING TERRACES AND UNDULATING AND GENTLY 
ROLLING UPLANDS 


Cloquet sandy loam, undulating and gently rolling 
Chetek sandy loam, sloping 

Chetek sandy loam, gently rolling 

Omega loamy sand, sloping 


C - EXCESSIVELY DRAINED SANDY SOILS ON NEARLY LEVEL 


AND GENTLY SLOPING TERRACES 


Burkhardt loams and sandy loams 

Chetek sandy loam, nearly level 

Chetek sandy loam, gently sloping 

Chetek sandy loam, undulating 

Chetek sandy loam, shallow, nearly level 
Chetek sandy loam, shallow, gently sloping 


D - EXCESSIVELY DRAINED VERY SANDY SOILS ON NEARLY LEVEL 
AND GENTLY SLOPING TERRACES AND GENTLY SLOPING UPLANDS 


Boone loamy fine sand, gently sloping 

Omega loamy sand, nearly level 

Omega loamy sand, ‘gravelly subsoil, nearly level 
Omega loamy sand, gently sloping 

Omega loamy sand, gravelly subsoil, gently sloping 


E— - SOMEWHAT POORLY DRAINED SILTY SQILS ON NEARLY LEVEL 


UPLANDS AND TERRACES 


Almena silt loam, nearly level 
Comstock silt loam 

Comstock loam 

Freer silt loam, nearly level 
Poskin silt loam 


F - SOMEWHAT POORLY DRAINED MAINLY SILTY SOILS OF SLOPING 


UPLANDS 


Almena silt loam, sloping 
Altoona silt loam 
Freer silt loam, sloping 


4 — POOR TO VERY POOR CROPLAND 


WELL-DRAINED MAINLY LOAMY SOILS OF ROLLING TO STEEP 
UPLANDS AND PITTED OUTWASH 


> 


Arland fine sandy loam, moderately steep and steep 
Hixton fine sandy loam, moderately steep 

Milaca silt loam, rolling 

Pitted outwash, rolling 


w 


WELL-DRAINED MAINLY SILTY SOILS OF STRONGLY SLOPING 
AND MODERATELY STEEP UPLANDS 


Arland silt loam, moderately steep 
Gale silt loam, strongly sloping 
Hixton loam, moderately steep 
Santiago silt loam, moderately steep 


C - WELL-DRAINED ERODED SOILS ON SLOPING AND STRONGLY 
SLOPING UPLANDS 


Arland silt loam, eroded, strongly sloping 
Gale silt loam, eroded, sloping and strongly sloping 
Hixton loam, eroded, strongly sloping 


D - WELLAND SOMEWHAT POORLY DRAINED STONY SOILS ON 
GENTLY SLOPING TO STRONGLY SLOPING UPLANDS 


Almena stony silt loam, gently sloping 
Freer stony silt loam, gently sloping 
Santiago stony silt loam, sloping 
Santiago stony silt loam, strongly sloping 


m 


POORLY AND VERY POORLY DRAINED SOILS ON MAINLY 
NEARLY LEVEL TOPOGRAPHY 


Adolph silt loam 
Alluvial land 
Auburndale silt loam 
Barronett silt loam 
Barronett loam 


Milaca-Cloquet-Peat complex, undulating 
Milaca-Cloquet-Peat complex, gently rolling 
Wallkill silt loam 

Warman silt loam 

Warman loamy fine sand 

Warman loamy sand, gravelly subsoil 


5 - VERY POOR CROPLAND 


A - WELL-DRAINED SOILS MAINLY ON HILLY AND STEEP UPLANDS 


AND STONY STEEP LAND 


Hixton fine sandy loam, steep 
Milaca silt loam, hilly 

Milaca silt loam, steep 
Milaca-Cloquet-Peat complex, rolling 
Milaca-Cloquet-Peat complex, hilly 
Santiago stony silt loam, steep 
Stony steep land 


B - WELL-DRAINED ERODED SOILS ON STRONGLY SLOPING AND 


STEEP UPLANDS 


Arland fine sandy loam, eroded, strongly sloping 
Hixton fine sandy loam, eroded, strongly sloping 


Hixton fine sandy loam, eroded, steep 


Boone loamy fine sand, strongly sloping 
Boone loamy fine sand, steep 

Cloquet sandy loam, rolling and hilly 
Cloquet sandy loam, hilly 

Omega loamy sand, strongly sloping 


Pitted outwash, hilly 
Terrace escarpment, strongly sloping 
Terrace escarpment, moderately steep 


C - EXCESSIVELY DRAINED SANDY SOILS ON ROLLING TO STEEP 
SLOPES, PITTED OUTWASH, AND TERRACE ESCARPMENTS 


Omega loamy sand, gravelly subsoil, sloping and strongly sloping 


D - VERY POORLY DRAINED SOILS ON NEARLY LEVEL SLOPES 


Adolph stony silt loam 
Peat and muck 


Riverwash 
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Swamp, Submerged marsh, 
Salt marsh Tidal flats 
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Inspection and correlation by: Iver J. Nygard, U. S. Department’ of Agriculture, 
and R. J. Muckenhirn, Wisconsin Agricultural Experiment Station. 


Soils mapped 1940-47 by Glenn H. Robinson and Anton J. Vessel, in Charge, and 
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U. S. Department of Agriculture, and E. T. Barnes, F. J. Carlisle, 

M. A. Fosberg, E. J. Graul, F. D. Hole, A. J. Klingelhoets, R. J. Muckenhirn, 
L. B. Nelson, J. G. Ouellette, and S, Rieger, University of Wisconsin. 
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Map constructed by Division of Cartography, 
Soil Conservation Service, USDA, 

from 1938-39 aerial photographs. 

Soils surveyed on 1938-39 aerial photographs. 


Polyconic projection, 1927 North American datum. 


10000-foot grid based on Wisconsin (Central) 
rectangular coordinate system. 


